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Look what you get! 


SpeedBur' icons provide puslv 
huUtin vcobm to frequenik used 
command* 

Object ImfKClurs 'let you click 
m any object to reveal 
nr change its properties 

Desktop f olders organize tables, 
forms, reports, and queries 

Visual Form and Keporl 

Designers arc drawing tools that 
rival graphics packages 


Style Sheets offer instant 
formats and lets you save 
your own templates 

Graph kill Query Ifj Ksample 

lets you get answers to questions 
quickly and easily 

PniducDviiy Experts" show 
you the easiest way to complete 
any task 

Multiple dutu formats use data 
from Paradox for DOS 
and Windows, dEASE and 
FoxPro tables 


Instant SQL connectivity 

for upsizing to client/server 
applications 

Workgroup Desktop to share 
tables, queries, and complete 
applications with others 

ObjectPAL programming 
language makes it easy to create 
Windows and client/server 
applications 


Windows—using standardized 
training and familiar applications. 

Upsize le clieit/servu 1 with 
instant SQL connectivity 

Instant plug-in connectivity to pop¬ 
ular SQL servers like Borland 
InterBase." Sybase/MS * and 
Oracle give you immediate 
client/server capability. So, 
as your information needs 
grow. Paradox lets you 
“upsize” your familiar desk¬ 
top and network applica¬ 
tions, while maintaining the 
familiar, easy-to-use look 
and feel. And Paradox is 
also the only database with 


a Workgroup Desktop, allowing 
you to send tables, query results, 
or even complete applicalions to 
anyone, anytime, anywhere in the 
world. No wonder more client/ 
server applications already use 
Paradox than any other PC database. 


The future Is built In 

No other Windows database makes 
so many powerful features so 
instantly accessible. And with its 
unique object-oriented design, 
Paradox for Windows can handle all 
your expanding information needs, 
now and in the future. 

For power, ease of use and 
complete connectivity, Paradox 
works for you, and for corporations 
everywhere. Get Paradox today, 
and you’ll see why it’s the world’s 
#1 selling database. 

Borland 

The Upsizing Company 


Paradox is the best Windows database 

Paradox 

Access 

Visual data modeling tor 
forms and reports 

Yes 

No 

Object-oriented 
development environment 

Yes 

No 

Supports SQL pass-through 

Yes 

No 

Built-in workgroup support 

Yes 

No 

Complete Paradox and 
ABASE file support 

Yes 

No 


















































































Get a look at the #1 selling 
database in the world 


Real tools for 
the real world 

Every day, people like you are 
putting Paradox® for Windows 
to work, and accomplishing a 
variety of tasks in record time. 
That’s because no other 
Windows database gives you 
this much control of your infor¬ 
mation, and makes it so easy to 
use. Whether you're managing 
customer mailings, coordinating 
inventories, shipping orders, 
tracking reservations, or 
providing secure desktop 
access to corporate data, 
Paradox helps you get the 
job done fast. 


Database power starts 
with ease-of-use 

Paradox is easy to use. It was 
the first PC database to intro¬ 
duce graphical Query By 
Example to help you get the 
answers you need from your 
database quickly and easily. But 
while Paradox is easy for even 
novice users to use, there’s no 
limit to its power for application 
development. With ObjectPAL," 
the powerful,object-oriented 


programming language in¬ 
cluded, developers can quickly 
create full-blown Windows 
applications. 

All the data is 
at your command 

Only Paradox for Windows gives 
you seamless access to all the 
most popular database formats 
— Paradox for DOS and 
Windows, dBASE.® and FoxPro. 
That means you can use all the 
data available to you. 
Even on a network with 
both DOS and Windows 
users. It’s the easiest way 
to make the transition to 





















an experienced power user or even a 
client!server developer, Paradox for 
Windows is the easiest way to access, 
manage, and present the business 
information you need. 
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Gel Paradox for Windows today, 

and take advantage of - 
our special no-risk offer § 

!• 

5 Borland 

Paradox 

Rational dates’ power nw* 


Call 1-800-336-6464, exl 8653 

In Canada, call 1-800461-3327. For automated FastFax 1-800408-0001 


No Questions ashed money-bach guarantee! 
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At a certain point, 
everyone understands the benefits 
of RISC over CISC. 


In the debate over which microprocessor tech¬ 
nology is best for today’s emerging computing 
needs, there’s one point on which everyone 
can agree* 

It’s the one in the middle of the chart to 
your left. And what it illustrates is that, over 
time, mic r o processors 
powered by RISC technol¬ 
ogy will outperform those 
driven by 15-yearmold CISC 
architecture. 

That’s vital news for every¬ 
one who makes or uses 
personal computers. Because 
the fact is, it takes the extra¬ 
ordinary processing power of 


Update 


fn July , we shipped 
our one millionth 
PowerPC 601 
microprocessor , 
after just ten 
months of 
production. 


RISC chips like onr PowerPC Family to drive 
today’s and tomorrow’s leading-edge computers 
and software. Which makes possible such inno¬ 
vative applications as realtime voice dictation, 
wireless networks, voice and handwriting recog¬ 
nition, and full-screen, full-motion multimedia, 
to name a few. 

Some of these startling capabilities are 
already at work in advanced PCs and work¬ 
stations. Two acclaimed examples are IBM’s 
RISC System/6000 workstation and Apple’s 
Power Macintosh scries, both powered by our 

t~M 

PowerPC 601. Smaller, faster and less expen^ 
sive to produce than non-RISC chips, the 601 
makes it possible for these systems to run faster 
than CISC-based models, yet cost roughly the 


same. 


Of course, all these advantages are hardly 
accidental. The fact is, because RISC (Reduced 
Instruction Set Computing) processors carry 
only the most frequently used instructions, they 
offer streamlined performance levels that CISC 
(Complex Instruction Set Computing) chips 
simply can’t match. Specifically, the simpler 
instructions implemented in RISC processors 
arc typically executed in one system clock cycle, 
w r hile CISC instructions often lake live or even 
fifty system clock cycles to execute. Hie result 
is that the average number of system clock cycles 
per instruction in RISC typically eliminates 
advantages touted by CISC manufacturers. 

And the best is yet to come. Since RISC- 
based PowerPC chips are built with IBM 
superscalar technology, we 
can all look forward to even 
greater performance henefits 
dow r n the road. Right this 
minute, in fact, systems 
from palmtops to high-end 
workstations are under 
development utilizing IBM’s 
PowerPC 603, PowerPC 

TIM TM 

604 and PowerPC 620. 

To learn how IBM PowerPC microproces¬ 
sors can work for you, call IBM Microelectronics™ 
Division at 1 -800-PowerPC, ext 1430 (OEMs), 
ext. 1440 (programmers) and ext 1450 (end 
users). 

Once you know the facts about PowerPC, 
choosing anything less will seem pointless. 




PowerPC 


TM 
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eases, create work-flow applications, 

PC TRENDS 

The Pentium Goes Mainstream..,.25 

Intel has reduced prices on all but its 
100-MHz Pentium chips. The result: a 
new line of affordable Pentium-based 
PCs, some with enhanced IDE drives, 
high-speed serial ports, and 64-bit 
graphics acceleration for $2500 or less. 

TV COMPUTING 

TV Services Add Value to 
Desktop PCs ..,....28 

Cable TV may soon provide a lot more 
than clear reception of The Simpsons. 
Companies are testing custom news 
services, on-line access, local discussion 
forums, and other services that will be 
delivered to your PC or a set-top box. 

POWERPC SYSTEMS 

Taiwanese Vendors Wait for 
Operating Systems .30 

They’re ready with the hardware, but 
major Taiwanese PC manufacturers 
continue to wail for a wider selection of 
operating systems than just AIX to load 
on their PowerPC clones. 



INTELLIGENT NETWORKING 


The Network with Smarts 50 

BY ANDY REINHARDT Intelligent networks from AT&T and 
IBM could dramatically change the way you work and may set 
the model for a future of mobile software agents. 


Don't Write Off the Internet—52 


Telescript Security^64 


Features 


BENCH MAR KS 

Measure for Measure 65 

BY OLIVER SHARP AND DAVID F. BACON The more you know ahout 
benchmarks, the more you can use them intelligently when evaluating 
systems. 

A World of Benchmarks—68 

OPERATING SYSTEMS 

Unix at 25 75 

BY PETER H, 5ALUS For a quarter of a century, Unix has defined the 
design of commercial operating systems. Here's the story of what 
gives Unix its slaying power. 

EXPERT SYSTEMS 

Solutions Focus: Experts in the Field 86 

BY SCOTT WALLACE Expert-system teehnology can pay off hy cap¬ 
turing and codifying knowledge from throughout an organization. 




PAGE 143 


RECOGNITA 

© 


PAGE 145 



State of the Art 


PC GRAPHICS CARDS 

Low-Cost Video Acceleration 
Arrives......34 


Graphics accelerator cards that deliver 
improved video playback should arrive 
in force Ibis fall at prices under $500. 

PC SWITCHING-HUB t:AliUS 


DECtalk Express Speech Synthesizer 
goes where you go; Visual Thought 
communicates ideas graphically; 
and more. 


DATA ACQUISITION 

Get That Data! 98 

Modern business runs on 
information. New tools and 
standards help capture and 
process that information in 
non traditional ways. 




Design of a Lifetime 103 

BY SARA REESE H ED BERG 
Product designers today face 
new requirements: They must 
account for the entire life cycle 
up front, 

MADE in the ll.S.A.—104 



Process Control's 

New Face lU 

BY MARK CLARKSON 
Personal computers are a cost- 
effective loo I for controlling 
industrial processes. 


Ethernet Switching at a Fraction 
of the Cost ..36 
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Software Roundup: 

SQL Front Ends for Windows 129 

BY MARK HETTLER AND SCOTT HIGGS NSTL 
evaluates three high-end SQL packages for 
developing sophisticated applications in a client/ 
server environment* PowerBuilder, SQLWindows, 
and QbjectView are tested for performance, 
versatility, power, and usability. 

NETWORKS 

Networking on a Beam of Light 143 

BY HOWARD EGLOWSTEIN Photonics’ Cooperative 
infrared LAN connects a roomful of Macs w irelessly. 
It's simple to use: You plug the small transceiver unit 
into a system's Local Talk pon. 

OCR 

Duo Recognition for OCR 145 

BY HOWARD EGLOWSTEIN Wc compared the new 
high-end Windows products of major OCR vendors 
Caere and Cal era with each other and with the inter¬ 
national edition of less-known Recognita's product. 
We also tested Xerox's low-cost TcxtBridge 2.0 
against all three. For serious OCR work, accuracy is 
critical, hut if you don't do high-volume OCR. 
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Wat com C/C++ Gets a New Face 153 

BY RICK GREHAN With version 10.0 of its C/C++ 
compiler, Watcom has added a complete graphical 
development environment and enhanced cross-plat¬ 
form capabilities. From a DOS* OS/2, Windows, or 
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for DOS. Windows. Windows NT. OS/2. Novell Net¬ 
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DEVELOPMENT TOO I ..S 

Cross-Platform Warrior 163 
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fax servers 

One World, One Fax 169 

BY HOWARDEGLOWSTEIN Global Village's One 
World fax server gives a Mac network an easy shared 
fax solution. The One World fax server installed 
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performance, flexibility, and ease of use* 
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kernel-based operating system. 
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calls from one operating system to 
the other. 
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Roadblocks..*.207 

BY JEFFREY FRITZ ISDN still isn’t 
smoothly interoperable, hut there’s 
hope. 


Pour ne lie: 
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by jerry POURNELLE Jerry looks 
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neural network, and more. 
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Build Power Macintosh 
Applications..,*45 

BY RAYMOND GA c6t£, RICH 
FRIEDMAN* AND RUSSELL KAY 
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oriented programming languages. 
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New Tools Arrive to Help 
Increase Productivity.24 

Three process-mapping tools for Win¬ 
dows let managers visualize their orga¬ 
nization’s work flow and reengineer 
business processes. 

Software Roundup: SQL Front 
Ends for Windows.129 

Client/server architecture combines the 
benefits of powerful database manage¬ 
ment software, running on sophisticated 
server hardware or even minicomputers 
or mainframes, with the user friendli¬ 
ness of graphical desktop environments 
such as Windows. NSTL. evaluates three 
Windows SQL front ends—Power¬ 
Builder, SQLWindows, and Object- 
View—on performance, versatility, 
power, and usability. 

Watcom C/C++ Gets a New 
Face.153 

With version 10.0 of its C/C++ compil¬ 
er. Watcom has addressed its greatest 
lack by providing a complete graphical 
development environment. From a Win¬ 
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DOS and OS/2), you can create executa¬ 
bles for DOS, Windows, Windows NT, 
OS/2, Novell NetWare, and AutoCAD. 
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bit code. 
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Caere, Calcra, Recognita, and Xerox all 
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curacy is more important than speed. 
However, if price or support for lan¬ 
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books and subnotebooks for running 
DOS, Windows, and Macintosh applica¬ 
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ABSOLUTE OPTICAL. 


Absolutely Pinnacle. There is no doubt 
that optical is the storage solution for the future. And 
Pinnacle Micro is the optical storage leader. Our 
complete line of award-winning optical products will 
satisfy your thirst for storage. Optical is fast - Faster 
than most hard drives. Optical is removable - Fill up 
a disk.,, replace it with another one. Optical is 
reliable - No data loss. No head crashes. Even better, 
optical media costs as low as 15 cents per megabyte! 

Now you can store unlimited amounts of data 
for endless applications such as graphics, imaging 
networking, digital audio, digital video, server 
storage and data archiving. Pinnacle s wide 
range of optical storage solutions will 
increase productivity in every environ¬ 
ment, from personal computing to the 
largest global network. 
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230 MB OPTICAL DRIVE 

3.5” 230 Megabyte, 28 
ms e c ac ce ss , remov - 
able, portable optical 
storage system for 
both notebook and 
desktop computing. 





SIERRA U GR OPTICAL DRIVE 

5.25” 13 Gigabyte, 

19 msec access 
optical hard drive 
storage system. 

Provides unlimited 
capacity with removable media for 
primary storage, secondary storage, and 
data archival. 



Wm 

Jfi JT 

. O m k 

W 0 


NETWORK OPTICAL LIBRARY SYSTEMS 

Storage systems ranging from 20 
Gigabytes to over 1 Terabyte of 
high-performance centralized network 
storage. Also ideal for Hier¬ 
archical Storage Management 
(HSM) applications. 

ORRAY™ 5.2 GB OPTICAL DISK SERVER 

19 msec effective access, RISC 
based storage server that pro¬ 
vides 4 MB/sec sustained 
data throughput for 
vertical applications 
such as network storage, digital audio, 
dl and digital video. 

PINNACLE OPTICAL MEDIA 

Removable, inexpen¬ 
sive, high perfor¬ 
mance optical media 
with up to a 30-year 
shelf life. 

• 3.5" 128/230 MB MO media 

• 5.25" 650 MB/1.3 GB MO media 

• RCD 74 minute/680 MB recordable 
CD media 




RECORDABLE CD {RCD} SYSTEM 

Affordable, recordable CD-ROM sys¬ 
tem chat allows users to create their 
own multimedia titles, data backup, 
archives and custom audio CDs. 
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PINNACLE SERVICE & SUPPORT 

As the leader in Optical storage 
systems, Pinnacle Micro is dedicated 
to providing the best service and sup¬ 
port. Our 100% optical focus has 
h allowed us to live up to our trademark 
as “The Optical Storage Company." 

So the next time you are considering 
purchasing a hard disk or tape system, think again. 
Your choice is clear - Pinnacle Micro. Absolute storage. 
To order or for a local reseller call: 8QQ-5 53-7070 


O P T I C A i. 


P A M V 


Tel 714-727-3300 Fax 714-789-3150 

Circle 133 on Inquiry Card (RESELLERS: 134). 























'Support for Microsoft Access Is no-charge; however, normal telephone company charges apply. Microsoft support services are subject to Microsoft's then-current prices, terms and conditions, and are subject to change without notice. <& 1994 Microsol 
Dept 3HY. In Canada, call (800) 563-9048. Outside the United States and Canada, call your local Microsoft subsidiary or (206) 936-8661. Customer* who are deaf or hard-of-hearing can reach Microsoft text telephone (TT/TDD) services by calling (800) 89 
isrered trademarks and IntrlllScnsc and Rush mo re arc trademarks of Microsoft Corporation, ftiradax is a trademark of Borland International. Inc. 











. All rights reserved. For information only. In the 50 United States, call (800) 240-4782, 
Jtilted States or (905) .568-9641 in Canada. Microsoft and Microsoft Access are reg- 


Used to be the expression “pow¬ 
erful end-user database” was like 
“the Long Island Expressway” or 
“jumbo shrimp.” 

A contradiction in terms. 

Of course, that was before the 
introduction of Microsoft Access* 
relational database system 2.0: the 
database that’s as powerful as it is 
easy to operate. 

Are you a seasoned developer? 
Or are you working with a database 
for the first time? As people are dis¬ 
covering, its no longer an issue. Be¬ 
cause with Microsoft Access, routine 
tasks are automatic. And complex 
tasks aren’t complex at all. 

Do you have to create a table for 
your data? Just click on the Table 
Wizard and you’ll be led through 
the process step by step. 

Have to add a functional but¬ 
ton to a form? Use the Command 
Button Wizard. (Microsoft Access 
will even write the code for you.) Have 
to locate some hard-to-find data? 
Let the Query Wizard hunt it down. 
Have to set up a mail merge be¬ 
tween Microsoft Access and Word? 
Click on - you guessed it - the Mail 
Merge Wizard. 

What is it that makes this won¬ 
derful stuff so easy? Something we 
call IntelliSense™ technology: a fea¬ 
ture unique to the Microsoft* Office 
family of programs, and one reason 
why Microsoft Access has garnered 


so much critical acclaim. 

Suppose you’re ready for some¬ 
thing more adventurous. Like de¬ 
veloping a database application of 
your own. Microsoft Access can 
help you do just that. Pose a query 
and its Rushmore™ query technol¬ 
ogy will provide an answer - not 
quickly, but immediately. Revise a 
piece of data and that revision will 
be reflected wherever your data is 
used - automatically. Plus, no mat¬ 
ter where your data happens to be 
stored - Paradox", Microsoft SQL 
Server™ you name it - with Microsoft 
Access you can, well, access it. 

As if that weren’t enough, even 
finding a helping hand is pretty 
easy. Microsoft Access comes with 
unlimited product support at no 
service charge* 

It adds up, clearly, to the first 
database that does everything you 
want - precisely the way you want 
to do it. And we find nothing 
contradictory about that. For the 
Microsoft retailer nearest you, 
call (800) 240-4782, Dept. 3HY. 

















Editorial 


Dennis Allen 


Two Decades of BYTE 




A celebration 
of what we f ve 
done for 20 
years, and 
a look at a 
now way of 


getting BYTE 


As you've already noticed from the logo on our cover 
and this page, BYTE is beginning its twentieth-anniver¬ 
sary celebration, and we are really excited about that. 
BYTE is the oldest and most widely respected general 
computing magazine published—a tribute to all the peo¬ 
ple who have worked for BYTE during the past 20 years 
and to all you readers and your insatiable hunger for 
technological information. 

BYTE’s twentieth anniversary is the celebration of a 
journey that started with the very beginning of micro¬ 
computers, It has been a journey filled with the trials and 
tribulations of ill-conceived standards, orphaned plat¬ 
forms, software bugs, and vaporware. But it's also been 
a journey filled with real solutions, increasingly faster 
systems, shrink trapped software, and the promise of a 
brighter tomorrow. 

Each of us has a unique tale to tell of our computer 
experiences—the good, the bad, and the ugly. Through it 
all, though, we’ve traveled the same road in the pages 
of B YTE. So that we can commemorate—and some¬ 
times even commiserate with—those experiences, we’ve 
devoted a page to "Blasts from the Past.” In it are tidbits 
and memories found in the October issues of BYTE from 
five, 10, and 15 years ago. With the September issue in 
1995, our one-page retrospective will go all the way back 
to September 1975, when the first issue of BYTE was 
published. 

“Blasts from the Past” is essential reading. Taking li¬ 
cense from Hollywood’s copywriters: You’ll laugh, you’ll 
cry, and you’ll relive the best moments of computer his¬ 
tory when reading this regular feature in BYTE. Each 
month, these snippets from issues of yesteryear w ill high¬ 
light the most interesting moments of computing. It’s on 
page 41; check it out. 

The celebration will continue with each of the next 
12 issues, and you will see the 20-year logo on each of 
those issues. You can also expect to see some very spe¬ 
cial articles in BYTE during that period. Everything cul¬ 
minates with our big anniversary issue in September 


1995—an issue you won’t want to miss. 

For now, here’s something that many of you have been 
asking for: BYTE articles on disk. We collected the text 
from all the significant articles on networking we’ve 
published since the beginning of 1993 and placed it onto 
disk. You can do a search—even with Boolean logic—on 
every word published to find precisely the information 
that will help you with your networking problems. The 
BYTE networking articles on disk are available at a small 
cost; call (603) 924-2625. 

Let me know what you think of it. I would also like to 
know how you would prefer to see BYTE on disk. Please 
drop me a note on the Internet. Many readers say they 
have saved every issue of B YTE since they started sub¬ 
scribing—some of you have every issue back to Sep¬ 
tember 1975. That says a lot about the unique relationship 
readers have had with BYTE. 

I read my first copy of BYTE back in 1976—long be¬ 
fore I started working for the magazine. ( My first com¬ 
puter was a Radio Shack TRS-80 Model I, whose RS-232 
connection contacts had to be frequently cleaned with a 
pencil eraser.) Likewise, every technical editor and writer 
at BYTE was a reader long before coming here. As read¬ 
ers, we appreciate BYTE’s heritage. As editors and writ¬ 
ers, though, we mostly appreciate you for reading BYTE. 

For that reason, Td like to hear about experiences 
you’ve had with computers over the last 20 years. What 
kind of interesting encounters have you had with com¬ 
puters and software? When did you read your first copy 
of BYTE? In which direction should the computer In¬ 
dus try be headed? And what technology problems ought 
to be solved next? 

Send me E-mail ora letter. It might be neat to share 
some of your experiences with all our readers as we cel¬ 
ebrate BYTE’s twentieth anniversaiy. In the meantime, 
thank you for being part of BYTE's history, and enjoy our 
little celebration during the next year. ■ 



BYTE 

One Phoenix Mill Lane 
Peterborough , NH 03458 
fax: (603) 924-2550 
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skdfin cmtch. When you carry a MessagePad' 110, the new , ' 




Newton* communications assistant from Apple, you carry the power that 
comes from having information at your 
fingertips. Which means no matter where 
you go, you always have access to the facts 
you need, at the moment you need them. 

With the Newton Connection Kit 2.0 
for Windows, you can exchange informa¬ 
tion with a range of popular software on 
your Windows-equipped PC, such as ACT! 
contact manager, Lotus Organizer, Lotus 
1-2-3, AmiPro and WordPerfect* 

So now you can do things like refer¬ 
ence sales leads from Dynodex and work 
with data created in Microsoft Word, all 
from the palm of your hand. 

And if you work on a Macintosh; the 
Newton Connection Kit 2.0 for Macintosh 
will allow you to easily do the same with 
all your current Mac' applications** 

Tb find out more, call 800-365-3690, 
ext. 100, for the Newton dealer near you. 

Or check out an on-line service for the 
interactive demo found on the Newton forum! Either way, you'll find that instead of 
giving you more technology, Newton gives you something you can really use: help. 

A/en/Mi. Jfi nad it. •. 



XomermntPius Library, a product of DutaViz, Inc. “MacLmkPius Library, a product of Datatfz. Inc. 'Look far the on line Norton ikmoratrutum on Ibe piiomng unices: AppleLink: America Ordme, CompuServe amt the Internet. In Canada, call 800-665-Z775, ext 9m.for information. <&■ 1994 Apple 
Computer, Inc All rights resened Apple Use Apple top/x AfpUhnk, .Appletalk. .Uaantash and Neutem are ngtUered trademarks oj Apple Computer Inc Tie ttgkhulh logo. Mac and Messagefad are trademarks if .Apple Computer. Inc. ACT n a regutend trademark Symantec Corporation AmiPro, Lotus 
Organcer and I-2-3 «n> regttterrd trademarks of Lotut Dn.'eiopmml Corporation Dynoda it a rtgskred trwktmark of Portfolio Software, tnc Mkneufl it a ngaterod trademark and VtaAwr 0 a trademark of Mtcnecfl Corptmthun \fatPrrjix! b a rr&deml trademark <jf VAmJPcrjixJ Corporation 
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Tlie Speed Will Blow Your Mind. 
The Price Won’t Blow Your Budget. 
The Competition Will Blow Its Slack. 

Again. 


The New DEC 3000 Model 900 Deskside 
DEG HP IBM SGI 

0 135/12$ 59H Mgo2IU 


SPECtp92 

264 

201 

251 

97 

SPECIM92 

189 

136 

123 

BB 

ENTRY PRICE 

$43,373 

$39,995 $74,850 $28,500 

Hie New DEC 3000 Model 700 Desktop 

DEG 

Model m 

HP 

mtm 

SGI 

mmm 

IBM SUM 

aer imt 

SPECIP92 

231 

201 

97 

205 103 

SFECI(lt92 

163 

136 

98 

114 89 

INIRV PRICE 

$27,696 

$39,995 

$24,500 

$333) $17,996 
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Introducing Ttoo New Additions 
To The World’s Fastest 
Family Of 64-Bit Workstations. 






J 


You don’t stay the leader in workstation 
performance by resting on your CPUs. 


You do it by creating a new generation of 
rockets like the new DEC 3000™ Model 900 deskside 
and Model 700 desktop workstations. Powered by the 
Alpha AXP™ microprocessor, they're not just the 
fastest machines for the money. But the fastest. Period. 
Giving you true 64-bit computing for power-hungry 
applications, sizzling 2D and 3D graphics 
performance, faster data analysis and shorter design 
cycles. As well as access to a portfolio of more than 
5000 applications, including all the ones you really 
need. And if that excites the power user in you, check 
out the easily upgradable Model 600, now the most 
powerful workstation for under $20,000. So pick up 
the phone and find out more. Because our 
workstations are guaranteed to blow you away. 

Again. 


CALL-DIGITAL 


To Work 


digital 



Circle S3 on Inquiry Card. 
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A Desktop Projector? 


It’s not just the innovative, lightweight 
design. Or the remarkably easy-to-use 
controls. It’s not even the brilliantly 
vivid computer and video images it so 
effortlessly projects—even in well-lit 
meeting rooms. 

It’s all of this and more. 

In fact, one look at Proxima’s Desktop Projector series of LCD pro¬ 
jectors and you’ll know that a new breed of computer peripheral has 
arrived. It’s the ultimate way to present information and share data. 


DESKTOP 

HOjECTION 


Of course, you can also project brilliant presentations that captivate 
your audience. Not only do Desktop Projectors let you incorporate 
sound, motion, and our amazing Cyclops*cordless mouse, but 
they eliminate the need for slides, flip charts, and transparencies. 

Any computer, any application 

Proxima’s Desktop Projectors connect just like a 
monitor to any PC or Mac and work with your fa¬ 
vorite productivity-enhancing software. Starting 
as low as $4,995, there’s a model for almost any 
budget or application—from high-performance 
color to multimedia projection. 

So whether it’s a sales presentation, management 
discussion, or training session, Proxima’s Desk¬ 
top Projector series lets you project the power of your computer in 
the meeting room. 

For more information or the dealer nearest you, call us today. 

1 - 800 - 447-7694 

PROXIMA® 

Projecting the power of your computer in the meeting room.** 


Portable Desktop 
Projectors go where 
the action is. 


Look better, work smarter 

Now you can use the same computing tools you 
already use at your desk to enhance the productivity 
of your meetings. With Proxima’s Desktop Projectors, 
everyone can see, share, and shape information to¬ 
gether. That’s what we call Desktop Projection. It 
helps build consensus in meetings; lets workgroups 
create project schedules, budgets and other documents 
more quickly; and leads to faster, smarter decisions. 

And that saves you time and money. 

Circle 169 on Inquiry Card (RESELLERS: 170). 

Desktop Projector 2800 shown above. 

Proxima Corporation 9440 Carroll Park Drive, San Diego, CA 92121, (619) 457-5500. In Europe: Horsterweg 24,6191 RX Beek. The Netherlands, +31-43-650 248. Proxima is a registered trademark and Desktop 
Projector and Desktop Projection are trademarks of Proxima Corporation. Other trademarks are the property of respective owners. 


What Makes A Desktop Projector. 


Lift-up cover 
and optics 


Cyclops 
cordless mouse 
capability 


Stereo speakers that 
face the audience 

ACE controller system 
for superb computer 
and video images 


Easy to use, 
intuitive controls 


Compact, low profile 
and lightweight 












Slow performance. 

Your software is bogged down, but you 
can't buy a new PC right now. 




To speed up your 486 



OverDrive™ 

Processor 

i486 DX-33 
i486 SX-25 


Processor iCOMP™ Performance Index for Intel Inside® Processors 

« 100 MO 300 



■ Processor only 

H With OverDrive 
processor 


180 (with SX2 OverDrive processor) 



















Call 1-800-538-3373, ext, 178.* 

To find out more about the IntelSX2™ 
and IntelDX2 OverDrive processors 
and to receive a free demo disk. 


Speeds up software, 

Microsoft Excel* 4.0 runs 83% faster and 
Microsoft Word* 2.0 65% faster when you 
upgrade a i486™ SX-33 processor with an 
IntelDX2™ 66 MHz OverDrive processor 


*For European residents, cal] +44 {(J? 793 431(53. and for infopaek K)DJ7. 
£' I95M Intel Corporation. *Other brands and names are rhe pioperry irf' their 
respective owners. 


follow the upgrade path. 







Letters 


Commodore—TlianNs for the Memories 

When my father bought our family a 
Commodore 64 (which 1 maintain is still 
the greatest personal computer ever pro¬ 
duced), my life changed completely. 1 
tore into it with a vengeance, and because 
of it, 1 will probably be involved 
with computer science as a career. 

The first computer 1 bought for 
myself was an Amiga 1000, 
which I still have. Tom R. 

HalfhilFs commentary LL R.1.P. 
Commodore 1954-1994" 

(August) has inspired me to 
pull out my old system and 
hook it up once more. 1 can 
only say that it is a shame that 
the marketing division of Com¬ 
modore didn't advertise more aggres¬ 
sively, Perhaps then we wouldn't have 
the tragedy of the world's greatest per¬ 
sonal-computer producer going out of 
business. 

Casey Connor 

Columbus, OH 

My first stride into programming was with 
a VIC-20, I dutifully stretched that ma¬ 
chine to its 3-KB limit, writing what 1 
thought were personal-productivity tools 
and tile management programs. Of course, 
1 was 10 years old at the lime. When I 
finally moved up to the Commodore 128, 
1 thought that I had hit the big time* l credit 
Commodore with my love of computers. 
Were it not for a computer that was ac¬ 
cessible to a kid with less than $200, I 
might not have gone beyond the aging 
Apple computers collecting dust at my ju¬ 
nior high school. As I type away on my 
Macintosh PowerBook, I can honestly say 
diat I miss Commodore's quirky little VIC- 
20, with its jumbo-size characters and boxy 
keyboard. Rest in peace. 

John Logan 
Boise, ID 

Tom R. HalfhilTs eulogy for Commodore 
(“RIP, Commodore 1954-1994," Au¬ 
gust) was all the more poignant, because in 
Lhc past, BYTE has never adequately cov¬ 
ered Commodore products. Search your 
files for a comprehensive, timely review of 
the Commodore 64: you won't find it, 
because it was never written. Perhaps 
HalfhilPs commentary would be different 
if BYTE had given Commodore more 
cvcnhanded LrcatmenL. 

Rob Stengel 
Princeton* NJ 


Magazines don *t fuive the power to 
change the direction of the market or to 
save companies from their own destruc¬ 
tion. Commodore collapsed because of 
poor management, ineffective marketing, 
and the reluctance of users to buy any ¬ 
thing that doesn 7 conform to established 
standards—not for lack of maga¬ 
zine coverage . In fact, from the 
earliest days, Commodore at¬ 
tracted plenty of coverage. 
BYTE published several 
timely articles on Com¬ 
modore's most significant 
accomplishments (particu¬ 
larly on the Amiga), and 
there were many Com¬ 
modore-specific magazines as 
well hi 1983, l helped launch 
the most successful of those magazines 
(Computers Gazette), which quickly 
zoomed to more than 3(X), 000 readers. 
But that magazine doesn 7 exist any¬ 
more. 

BYTE wilt continue to cover alterna¬ 
tive platforms to the extent that they are 
launching pads for significant new tech¬ 
nology , To devote major coverage to 
those platforms, however ; would risk 
putting us m the same boat as the maga¬ 
zines that sink with those platforms. 

—Tom R. Halfhilt 

I had to write and commend you 
on your excellent ohiiuary of 
Commodore International (Au¬ 
gust). I still use an Amiga and 
have found it gives me a leg up 
on more advanced general 
operating systems, such as 
NeiWare and Unix. 1 am 
currently a LAN admin¬ 
istrator for the University 
Of Wisconsin and would 
not have dreamed of getting to 
my present position had 1 not learned so 
much from Jay Miner and Commodore, 
Finally, thank you for including coverage 
of the Amiga in BYTE, especially in the 
early day s. There were two multipart series 
on the kernel alone! 1 bought a second¬ 
hand bridgeboard without documentation, 
and a BYTE article on the bridgeboard told 
me enough to gel it working. 1 feel I need 
to apologize for some of my fellow Ami- 
gans who attacked every magazine that did 
not do regular monthly praise of the ma¬ 
chines. The industry as a whole went in 
another direction, and you had to follow. 

John Holt 
Madison. Wl 


Shortly after / wrote my obituary, the 
Commodore community suffered another 
tragic loss — the death of Jay Miner in a 
Silicon Valley hospital Miner was a 
brilliant engineer who played major 
roles in designing two computers that 
were ahead of their times: the Amiga 
(1985) and the Atari 800 (1979), He will 
be missed. —Tom R. Halfhill 

Commodore's death may very well be the 
best tiling that ever happened to the Amiga, 
as no doubt some other company will 
realize the hidden treasure and give the 
machines the recognition they so richly 
deserve. Seeing a full-screen, 24-hit ani¬ 
mation playing at 30 frames per second 
on an Amiga 4000 equipped with a Per¬ 
sonal Animation Recorder from Digital 
Processing Systems is guaranteed to make 
any proponent of Windows animation or 
QuickTime suffer a violent hemorrhage. 
Commodore may be dead, but expect the 
Amiga to rise phoenix-like from its ashes. 

Michael A. Prostka 
Address unknown 

The August commentary “R.I.P. Com¬ 
modore 1954—1994" was an accurate, well- 
thought-out professional piece of journal¬ 
ism (something Commodore and the 
Amiga have lacked for a long time). As 
the past owner of an Amiga 1000, 2000, 
and currently 3000,1 was almost 
moved to tears as 1 read the arti¬ 
cle. You pointed out “Firsts" Lhat 
I've told friends and colleagues 
about for a long time, It seems 
it is always the Amiga users 
who point out these achieve¬ 
ments, while the company 
failed to articulate the true 
u meaning of the Amiga and 
relay this to the masses. I 
sincerely hope the Amiga finds a 
new home before it's too late. 

Nat Bowman 
Redmond, WA 

At least two companies and a group of 
former Commodore managers are inter¬ 
ested in acquiring what’s left of Com¬ 
modore. but ! fear the Amiga is doomed 
no matter what happens. Motorola f s 
68060 is probably the last generation in 

We want to hear from you. Address correspon¬ 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Tele Thorough. NH 03458; or you 
cart send E-mail via the Internet or BIX to edi¬ 
tors @ hix. earn. Letters may be edited . 



Commodore PET 
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COLORADO TAPE BACKUP 


For the Easiest and Most 
Reliable Backup Software, 
Millions Come to Colorado. 



Introducing Colorado Backup for Windows 2.0 
Tape Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 


S ince 1990, Colorado Memory Systems has shipped 
over 3 million copies of our popular Colorado 
Backup" software Now, w r e bring you new 
Colorado Backup for Windows™ 2,0, which supports 
ail Colorado Tape Backup Drives from 120 MB to 
4 GB through a common, easy-to-use interface. 

❖ Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming 
brrad network compatibility 7 , a Tape library to 
help you locate lost or arcliived files quickly, 
file re-direction and open file handling. 

❖ Explore Colorado Backup for Windows 
and the complete l ine of Colorado 
Tape Backup Solutions today. 
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com! 
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LOR\DO 

SYSTEMS 

A IViKi;m ..f IhmlfH-p.viiirrl n-nipuTT 


For more information please call 

1 - 800 - 451-0897 


extension 751 
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Letters 


the 680x0 line, and the task of adapting 
the Amiga’s custom chips, operating sys 
tern, and software base to another CPU 
architecture would be difficult and ex¬ 
pensive . — Tom R. Halfhill 

Thank you for the kind 
words you wrote for an 
underrated comput¬ 
er company. 

It’s surprising 
enough to see the Amiga mentioned in a 
magazine like BYTE, but pretty dam cool 
to actually see nice things said about it. 
Two of the first PCs I ever used were the 
PET (Personal Electronic Transactor) and 
the VIC-20, but until your article, I had 
forgotten they were related to the 4000 on 
my desk at home. 

Geoff Mark 
Pasadena, CA 


Satellite Savvy 

Our company specializes in satellite com¬ 
munication, and I was pleased to see that 
your July Lab Report on modems included 
satellite channels. You were right about the 
fastest modem on impaired lines, the Mo¬ 
torola Codex 3265 V.Fast. However, to ex¬ 
ploit its capabilities, you need special soft¬ 
ware. 

We have found ZMODEM to be better 
than XMODEM on satellite channels, and 
to overcome the inherent limitations of 
ZMODEM, we have developed our own 
protocol. One of the characteristics of satel¬ 
lite channels is that the signal-to-noise ra¬ 
tio can be very good for 20 seconds and 
then drop sharply for 500 milliseconds and 
then bounce back. Normal software/mo¬ 
dem combinations waste time when they 
react by falling back to a slower speed and 
then picking up at a faster speed. 

Our software treats signal degradation as 
a “blank.” It waits for the signal degrada¬ 
tion to go away and then resumes at the 
initial speed. Our system also assumes that 
ACK (acknowledge) packets will take a 
while to reach their destination; it will con¬ 
tinue to pump data and recover missing 
frames later. Modems must also be capable 
of supporting output-level adjustment. We 
achieve throughputs of 2000 characters 
per second; a V.32bis modem and XMO¬ 
DEM will not exceed 700 cps. With a fleet 
of five vessels, a shrewd shipowner can 
save $50,000 per year. 

Frank Guinard 
Arka Ltd. 

London, U.K. 



The Intricacies of SCSI Addressing 

I am one of the “old” supercomputer folks 
who has become a regular reader of 
^ BYTE, in fact, my product development 
references currently include your 
magazine. The subscription has 
paid for itself a number of 
times in 114 years. Di¬ 
nah McNutt’s arti¬ 
cle “SCSI and 
Beyond” (Au¬ 
gust) was excellent. At least 90 percent 
of BYTE articles have been outstanding— 
they are for the general audience of PC- 
o-philes but still do not “write down” and 
are therefore interesting and informative to 
me and mine. 

Philip D. Tannenbaum 
Director of Product Planning 
HNSX Supercomputers, Inc. 

The Woodlands, TX 

In the article “SCSI and Beyond,” Dinah 
McNutt writes, “SCSI uses a 3-bit ad¬ 
dressing scheme.” I just want to clarify 
that SCSI actually uses 8-bit addressing. 
Each device uses the bit number of its 
SCSI ID as its address line. This is ex¬ 
tremely important to understand for the 
arbitration bus phase. A device will as¬ 
sert its address line if it wants to acquire 
the bus. If more than one device wants 
the bus, the device with the highest ad¬ 
dress will win. Multiple IDs are accom¬ 


modated by the wired OR logic used on 
the SCSI bus. 

Steven Krapp 
Software Engineer, Motorola 
Schaumburg, IL 

I agree with you, and I did state that 
“SCSI is an 8-bit parallel I/O bus. ” 
Electrically, all 8 bits are being used. 
However, for the purposes of installing 
devices on the bus, you have a 3-bit ad¬ 
dress space. As you say, it is a matter of 
clarification (for the hard core). 

—Dinah McNutt 


fixes 

Regarding the text box “Software in Rus¬ 
sia” (June, page 118), Corel licensed the 
spreadsheet for its Corel Draw 4.0 from 
Steepler, not from Microinforum. The pro¬ 
grammers from Steepler have recently left 
to start a new company called Inzer. 

The July Lab Report (“26 Modems: Faster 
than 14.4 Kbps”) incorrectly represented 
two telephone-line types as if they were de¬ 
fined by the working papers of the ELA/TLA 
(Electronic Industries Association/Tclecom- 
munications Industry Association). NSTL 
(which provided testing for the report) cre¬ 
ated lines 17d and 25 based on composites 
of EIA/TIA draft specifications. ■ 


COMING UP IN NOVEMBER 


► STATE-OF-THE-ART CPUS 
We examine new chips and architectures from AMD, Mips, Sun Microsystems, and 
more that will bring unprecedented power to PCs and workstations. 

THE PROBLEM WITH PCMCIA 

PCMCIA has been plagued by incompatibilities from its inception. Here’s what the 
industry is doing to make the standard rock solid. 

• VISUAL PROGRAMMING 

A U.K. company has come up with a new slant on visual programming. Is this the 
breakthrough needed to change the way you develop software? 

* LAB REPORT ON PRINTERS 

Using our exclusive performance and quality tests, we’ll select the best new printers 
for general business, networks, color presentations, listings, and other important busi¬ 
ness applications. 

DESKTOP VIDEOCONFERENCING 

Whether you have access to ISDN or are still using POTS (plain old telephone sys¬ 
tem), videoconferencing adds a new dimension to conference calls. 

MODELING SPREADSHEETS 

Spreadsheets have evolved into sophisticated modeling tools capable of multidimen¬ 
sional financial modeling and analysis. You may find they’re all you need to easily 
perform complex business forecasts in a collaborative and protected workgroup 
environment. 
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Power Publishing! 


With COREL EASE or USB 

Corel VENTURA 5 offers the precision and power to take any document from 
conception to completion. With an intuitive new interface and powerful 
architecture that supports both structured and freeform documents, 

Corel VENTURA 5 can produce all your publishing, quickly, easily and 
accurately. New features include irregular text wrapping, incremental 
rotation of text and objects, customized presets, OLE 2,0 in-place 
editing and advanced cross-referencing and indexing 
capabilities. Combined with the artistic power of 
Corel PHOTO-PAINT 5, Corel VENTURA 5 is the ideal tool 
for creating newsletters, catalogs, technical manuals, 
brochures and more. 

Includes 


PHOTO-PAINT S 

The Best in Photo-Editing and Bitmap Creation 


/"N COMPUTER DISCOUNT 
SCOW} WAREHOUSE u 

800-279-4CDW 


mm 


utiosi 


photos 


turn clipart 
images & textures 


* ManutwAunerfs List Price in U5$„ 
DealE r may sell for lass. 


75 style sheets 5 templates 

to* 

- §Wt 


■Corel 

1-613-720-3733 ext 23 
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IT’S LIKE YOUR FAVI 
JUST CAME BAN 






Really, the way the 
Microsoft* Natural 
Keyboard” fits you, it 
would be more accu¬ 
rate to ask 
try it on 
to try it 
What 

have here is a 
entirely new 
of keyboard-a 
design that fits you 
like your 
most 

clothes. And 
a more natural posture for com¬ 
fortable computing. 

But there’s much more to say 
about this keyboard. After all, it’s 
the result of ex¬ 
tensive ergonomic 
and usability research, 

We started by watching how 
people work, taking note of their 


natural body positions. How they 
type. And how they use Windows.” 

Our findings, to be honest, 
were incredibly enlightening. 

We discovered there’s 
a lot of room 
for improve¬ 
ment in the 


standard typewriter-keyboard. And 
that it could fit today’s computer 
environment better than 
/J^ it currendy does. 

: So we proceeded with a 

redesign. The result? A responsibly 
designed, split-keypad, gently 


© 1994 Microsoft Corporation, AJI nighcs reserved. R*r information In iHeSQ tAuitedSwoes, vail (WOO) 42S-94flC. In Canada, call {BM) JW-904B. Outside rheU.k and Canada, call your local Microsoft subsidiary or(2Dfi) 93641661. Cusiomen who an 
Microsoft Corporation 







BITE FAIR OF JEANS 
AS A KEYBOARD. 





The Microsoft Natural Keyboardfits youi, 
not the other way around. 

forearm. Which then helps to relax 

the shoulder. All of which makes 

for a more natural typing position. 

And then we priced the Natural 

Keyboard to fit your budget just as 

well as it fits your hands. 

But we simply couldn’t stop 


there. So we gave the keys a 
nice, soft touch and feel. 
What’s more, new 
keys and software 
simplify access to 
the Wmdows 
operating 
system. Like 
three new 
Windows function 
keys, a simple keyboard manager 
and mouse cursor accelerators. 
Suffice it to say, it’s like nothing 
you’ve ever gotten your hands on. 
To experience the Microsoft 
Natural Keyboard for yourself, sim¬ 
ply pay a visit to your 
local computer retailer. 

And slip one on. Yon w 
believe how comfortable it feds. 
And you won’t even have to 
wait for a dressing room, 

Microsoft 


sloping keyboard 
more closely to the natural 
positions of your hands and wrists. 
And one that is more comfortable, 
if a bit odd-looking. 

With this innovative new 
design, we were able to en¬ 
courage a straighter 
positioning of the wrist. 

Which helps to relax the 


ofbaEfQg can reach Microsoft reset relqihofie (TT/TDD) ierrteei at (8D0) 892-5234 In die United Stairs or (90S) 568-9641 In Canada, Microsoft and the Windows kipi art WgjSBSrtd trademarks and Keyboard and Windows are trademarks of 









News&Views 


BUSINESS PROCESS REENGINEERING 

BPR Tools Help 

You Work Smarter 


We've heard about business process reengineering for more than four years. A new breed 
of affordable applications can help managers analyze and automate businesses. 


JOHN VACCA AND DAVE ANDREWS 



Iver since Michael Hammer’s article about BPR (business process 
reengineering) appeared in the July-August 1990 issue of Harvard 
I Business Review, numerous articles, books, and seminars have dis¬ 
cussed BPR’s potential for reducing costs while increasing productivity and 
quality. Process-mapping applications for Windows, such as Analyst from 
Action Technologies (Alameda, CA, (510) 521-6190), Maxim from Knowl- 
edgeWare (Atlanta, GA, (404) 231-8575), and ABC Tool¬ 
kit from Micrografx (Richardson, TX, Delay Statistics 

(214) 234-1769), help business man¬ 
agers visualize an organization’s 
work How and quickly identify 
areas that need improvement. 


Process-mapping programs 
generate diagrams that resem¬ 
ble flowcharts. But unlike typ¬ 
ical flowcharting programs, 
process-mapping programs let 
you attach data such as num¬ 
ber of units processed, cost/re¬ 
sources consumed, required 
lime, and other information as¬ 
sociated with an activity. Once 
you map out the processes, the 
programs let you generate re¬ 
ports and charts that summa¬ 
rize the data captured in the 
process maps. These programs 
range from $250 to $500. 

Programs like Maxim and 
Analyst that let you capture a 
business's process logic (e.g., 
central purchasing handles or¬ 
ders only above $500) also let 
a business manager deliver pro¬ 
cess maps to developers using 
higher-end development tools 
such as Know ledge Ware’s 
Application Development 
Workbench or Action Builder 
to create actual work-flow ap¬ 
plications, Logic captured at 
the up-front process-analysis 
stage can be preserved in a 
work-How routing application. 

41 People are moving toward 
(he integration of design and 
implementation,” says Bob 
Flanagan, director of software 
services at the consultant firm 
WorkGroup Technologies 
(Hampton, NH). “Senior-level 


i 
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4The process-analyzer module of Microgratx’s 
ABC Toolkit for Windows 15495) lets you map 
business processes amt attach data such as cost 
and delay times far each operation. Micrografx 
officials say that version 1.1 of ABC Toolkit, slated 
for release this fall, will support ODBC {Open 
Database Connectivity) and OLE automation. 


A Once you've created a process map in ABC 
Toolkit, you can paste information into the 
program's data analyzer or an application like a 
Windows spreadsheet to visualize bottlenecks. 
Future versions of ABC Todkit will add rules-based 
logic and will integrate with work-flow engines like 
Lotus Notes. 
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Just creating 
the process map 
can provide useful 
insight into a busi¬ 
ness, however and 
it’s an essential first 
step in a proper BPR 
project, say analysts 
and developers. 14 Try¬ 
ing to figure out what 
happens in a complex 
organization is the big 
challenge/' says Barrett 
Williamson, director of 
groupware development 
at Beacon Application 
Services (South Natick, 
MAX a consulting and devel¬ 
opment firm that helps compa¬ 
nies automate their business. 
“Our goal is to help our clients 
satisfy their customers and do it 
for less money. But sometimes 
in a large organization, people 
don’t even know who the cus¬ 
tomer is. Action's model forces 
you to ask these questions and 
makes everything explicit that 
you might not even think about 
in a business. Once you've 
done that, it’s not a hard road to 
get from all those maps to au¬ 


Students at 
Babs*n College (Wellesley, MA) 
will soon be able to register for classes, 
pay tuition, and track financial-aid 
applications over their PCs, thanks to an 
application that Beacon Application 
Services is creating. Beacon developers 
spent several weeks assisting Babsoti 
managers in mapping out the college's 
business processes in Action Analyst 
before they used Action Builder to 
generate a working application. 


managers using these tools may 
use some of the analysis tools 
just to see the impact of any 
changes. But it's still nice to 
have the process map and 
work-flow engine coupled,” 


tomated business processes.” 

Where the Action products 
tie into Lotus Notes or SQL 
Server to provide their work- 
flow engines, KnowledgeWare 
tapped Object Design's Ob¬ 
ject Store database lo provide 
Maxim’s engine. The benefit 
of using an object database is it 
lets you reuse portions of a 
process map, says Mike Man- 
datto, product marketing di¬ 
rector for Maxim at Knowl¬ 
edgeWare, As you modify 
processes in Maxim, you can 
save different views of the 
same process, “One of the 
things we're hearing is that an 
organization needs to con¬ 
stantly revisit its business pro¬ 
cess reengineering effort and 
hone it down. Maxim's se¬ 
mantic model lets you inherit 
processes and their attributes 
from one model and apply 
them to another model.” 

FBM uses ObjectSlore as the 
engine for FlowMark, avail¬ 
able currently for OS/2, and for 
A1X (server and client) and 
Windows (client) versions, 
which should be available now. 


Officials at IBM Software So¬ 
lutions (Somers, NY, (800) 
426-3333) say a benefit of 
FlowMark is that managers are 
creating the application as they 
map processes and don'i have 
to transfer process maps to a 
developer. FlowMark starts 
now at $ 12,000, but IBM says 
it may unbundle FlowMark's 
process-mapping module and 
sell it separately at a lower 
price. Likewise, LIES (Dublin, 
OH, (614) 792-9993), devel¬ 
oper of the KI Shell work-flow 
process management program, 
also plans to make a process¬ 
mapping tool available as a 
stand-alone program. 

In the past four years, BFR 
has become entrenched in the 
culture of many businesses. 
“The world of work is chang¬ 
ing/' says Marlene Martin, as¬ 
sistant vice president of Asso¬ 
ciates Corp. of North America 
( Dallas, TX), a financial ser¬ 
vices company. “Processes are 
expected to be of concern to 
everyone in the organization, 
and tools have to be in every¬ 
one's hands.” 


PC TRENDS 

The Pentium Goes Mainstream 


P entium-based systems sporting high-capacity enhanced 
IDE hard drives, fast graphics, and integrated CD-ROM 
drives will highlight PC announcements this fall. PC vendors 
like AST Research, DEC, Dell Computer, Gateway 2000, and 
IBM are targeting value-conscious PC buyers with 90-MHz Pen¬ 
tium-based systems that sell for about $2500 and 60-MHz Pen¬ 
tium-based systems for under $2000. In July, Intel reduced the 
price of its 90-MHz Pentium chips from $849 to $707 (in quan¬ 
tities of 1000), and that’s just the beginning. Like clockwork, 
Intel reduces the prices on its Pentium chips about every three 
months. The next price reduction should come in early October, 
“Iffntel can quickly move the [x86] world over to the Pentium, 
that means the company won't have any competition for a long 
time/’ explains Dan Sheppard, director of marketing for busi¬ 
ness desktop systems at AST Research. AMD, Cyrix, and Nex- 
Gen are all working on Pentium-class processors, but only Nex- 
Gen should have Its processor available in volume before 
mid-1995. Thus, for the near future, Intel has the market to itself. 

The latest round of PCs that target the value-conscious business 
buyer (e.g., DEC’s 486- and Pentium-based Celebris line, AST's 
Bravo MS series, and Dclfs OptiPlex series of Pentiums) offer 
more than just fast processors. Expect to see enhanced IDE hard 
drives: high-speed serial ports with a 16550 buffered UART 
(universal asynchronous receiver/transmitter); ECP/EPP (Ex¬ 
tended Capabilities Port/Enhanced Parallel Port) pom; Plug and 
Play-compliant, upgradable flash BIOS; and 64-hit graphics ac¬ 
celeration offered as standard features. Also, the PCI (Periph¬ 


eral Component Interconnect) bus will be a common architecture 
on these desktop systems. Less expensive Pentium-based PCs 
will eschew state-of-the-art components. 

Despite the inexorable march toward Pentium, the 486 is by no 
means dead. Indeed, officials at Gateway 2000 say that Pentium 
sales in the second quarter accounted for only 26 percent of the 
company’s total. “I think it will be three or four more quarters be¬ 
fore the Pentium is entrenched as the desktop PC standard,” says 
Jesse Parker, director of product management for DEC’S PC 
business unit. “ But the momentum for Pentium is increasing. 
Neither the home nor the business purchaser wants to buy a [486 
or lower] system that will be obsolete in 12 to 18 months.” 

—Dave Andrews and Jon Pepper 


Intel generally reduces the pricing on its processors approximately 
every three months. PC vendors say the 100-MHz Pentium is not yet 
available in large quantities, which would explain the minimal price 
decrease for that chip. An asterisk indicates the price as of August 1, 
Pricing is given in quantities of 1000. 


Prow mi 

April 1994 Price 

July 1994 Price 

Price Decrease (%) 

1,00-MHz Pentium 

$995 

$964 

3.1 

90-MHz Pentium 

$849 

$707 

16.7 

66-MHz Pentium 

$750 

$525* 

30.0 

60-MHz Pentium 

$675 

$418* 

38.1 
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Gets 300 Cable Channels, 
e In Your Audience Today 

Introducing Z-NOTEFLEX, The Ultimate Multimedia Presenter 


Audience attention spans are 
short. And if they snooze, you lose. 

So what you need is a way 
to make your presentations really 
worth watching. A way like the 
Z-NOTEFLEX system, from Zenith 
Data Systems. 

With the Z-NOTEFLEX sys¬ 
tem, you get the capabilities of 
a multimedia workstation built 
around a powerful notebook com¬ 
puter that you can carry in your hand. 

Inside, its high-speed Intel 486 
processor and fast local bus 
deliver sharp, colorful images and 
full-motion video certain to get 
attention. Particularly when the LCD 
display is detached and positioned 
in your viewers’ direction! 

Of course, no multimedia- 
ready system would be complete 
without a CD-ROM drive!* And 
the built-in, 16-bit audio, micro¬ 
phone and stereo speakers make 



Z-NOTEFLEX 
up to 

lntelDX4 m 75Mllz processor 
16-bit business audio 
active-matrix, 256-color 
LCD display 

FLEXSITE 
LCD display stand 

FLEXBAY 
battery charging bay 
floppy drive bay 


the Z-NOTEFLEX system truly a 
ound investment. 

The Z-NOTEFLEX is modular, 
oo. Its processor, memory, drives 
nd display are all user-upgrad- 
ble. Optional FLEX modules and 
MCLA slots support a wide 
range of system enhancements, 
multimedia capabilities and 
ripheral solutions. 

You simply order the features 
you want today, then add others later 
as the need arises. 

No other notebook makes it 
so easy to connect—with 
co-workers, with cus¬ 
tomers, in the office, or 
out in the field. But that's 
what people are learn- 


in 




FLEXDOCK 
enhanced port replicator 
two type-111 PCMCIA slots 
networking module 


FLEXSHOW* 
double-speed CD-ROM drive 
amplified stereo speakers 
two type-ill PCMCIA sbts 
integrated power supply 


MPC2 

ing to expect from ZDS. Multimedia PC 
To see what you can expect 
from the Z-NOTEFLEX, call us. Your 
audience will thank you. 

1-800-841-5881, Ext. 5121 




Make The Connection' 
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News & Views 




Cable/PC 


TV COMPUTING 


TV Services Add Value 
to Desktop PCs 


C omputers from Apple, 
Packard Bell, and other 
vendors that combine PC com¬ 
puting and TV reception are 
now available in the $1500 
price range. But the ability to 
receive regular TV program¬ 
ming is just the beginning of 
the PC/TV connection. New 
services and products will de¬ 
liver PC-specific TV content. 
Cable and phone companies am 
also testing content delivery to 
set Top boxes running operat¬ 
ing systems like OS-9-based 
DAVID (Digital Audio/Video 
Interactive Decoder) from Mi¬ 
croware (Des Moines, 1A). 

NBC Desktop Video (New 
York City) has launched three 
TV financial services. NBC 
Professional provides live cov¬ 
erage of events such as con¬ 
gressional hearings and news 
conferences gathered by NBC 
companies like CNBC, NBC 
NewsChannel, and PFN. PFN/ 
FirstCall offers video pro¬ 
gramming of analyst presenta¬ 


tions, shareholder meetings, in¬ 
terviews, and brokerage con¬ 
ferences. NBC Desktop Video 
on Demand lets you call up 
recorded programming origi¬ 
nally shown on other services. 
Sold on a subscription basis, 
the programs target financial- 
service professionals. NBC 
Desktop Video and its partners 
developed a video network to 
deliver the services to corpo¬ 
rate sites. Lenel Systems Inter¬ 
national created the custom 
software to produce and play 
the stories on a PC. The ser¬ 
vices are transmitted over MFS 
Dalancf s ATM Fiber Network 
Service. Xing Technology pro¬ 
vided the video-compression 
technology, and the GE Re¬ 
search and Development Cen¬ 
ter built the communications 
software. The services are ex¬ 
pensive. For example, PFN/ 
FirstCall costs $1750 a month 
for the first user plus another 
$250 per month for each of two 
to five additional users. 



Team Software is developing a friendly 
Windows interface for CableLink. 


On the consumer side, Intel 
will introduce next year a card 
that will link your PC to a cable 
TV system. Cable companies 
that provide special services 
for the PC will play a big role 
in Intef s service that’s code- 
named CableLink. Intel has 
signed agreements with major 
cable players like Comcast, 
Rogers, TCI, and Viacom. And 
Redgale Communications is 
working with multimedia de¬ 
veloper Medior (San Mateo, 
CA) to create a home-shopping 
service called Esplanade. 

Services based on CableLink 
should be widely available by 
this time next year, and they 
will vary with each cable com¬ 
pany, Sean Doherty, president 


id You Know. 


Apple's Affordable Audiovisual Macs 


Apple s new 630 series of Macs features a modular 
design that makes audiovisual capabilities like watch¬ 
ing TV In a window and recording live video as a 
QuickTime movie available in systems for under 
$1500. Two cost-cutting features help make this new 
Mac affordable. 

First, Apple used 60-nanosecond DRAM (instead of 
the more expensive video memory} for the 630‘s 
built-in video. This DRAM is used in a 1-MB frame 
buffer that’s separate from the Mac's memory sub¬ 
system and can t be expanded. Due to the frame 
buffer's 1-MB limit, the largest display the 630 sup¬ 
ports is 800 by 600 pixels at 8 bits per pixel, with 
256 colors. Smaller screens support 16-hit pixels, 
the pixel depth required to reproduce digital video 
accurately. 

Second, Apple used a 25Q-MB IDE internal hard 
drive. Because IDE drives are a PC staple, this design 


choice reduces cost by $20 to $50 per system (a sav¬ 
ing that is magnified by the time the system makes 
its way through the retail channel to the consumer). 

Unlike Apple's Mac TV, which Jets you toggle only 
between a fulf-screen TV session and a full-screen 
computing session, the 630 lets you use Mac appli¬ 
cations as you watch a TV program In a window. A ba¬ 
sic Quadra 630 with a 33 MHz 68040, 4 MB of RAM, 
and a 250-MB IDE hard drive costs $1279, You can 
then buy the components you need for your medium's 
requirements. A $149 Apple Video System lets you 
acquire 16-bit video in a 320- by 240-pixel frame, 
while a $249 Apple Video/TV System module sup¬ 
plies a cable-ready TV tuner that plugs into a dedi¬ 
cated slot. A $229 Apple Presentation System mod¬ 
ule lets you print the Mac screen (e.g., a software 
demonstration session) to video systems like a video¬ 
tape or projection TV. — Tom Thompson 


•Cable TV is available to 89 
percent of the U.S. public 

• 64 percent of U.S. house¬ 
holds subscribe to cable TV 

• 48 percent of cable sub¬ 
scribers are "very satisfied" 
with news programming 

• 32 percent of those without 
cable are “very satisfied” 
with news programming 

• 12 percent of ILS. house¬ 
holds have a modem- 
equipped PC 

Source: The Role of Technology in 

American Life , Times-Miroar Center for 

lh* FeopSe & (he Press 


of Team Software (Houston, 
TX), which is developing soft¬ 
ware for CableLink, says the 
service will turn your neigh¬ 
borhood cable feed into a gi¬ 
ant LAN. Typical services 
could include on-line interac¬ 
tive chats between a town’s 
residents and its officials, on¬ 
line commerce with local busi¬ 
nesses, electronic classified 
ads, and remote education. The 
service could also provide links 
to the Internet and on-line ser¬ 
vices like Prodigy and Delphi 
Users who currently lack the 
ability to make a local tele¬ 
phone call to access an on-line 
service could pay a fixed 
monthly fee to make the con¬ 
nection over CableLink. ^Ca¬ 
ble TV was started to provide 
clear TV reception to remote 
areas,” Doherty notes. “Ca¬ 
bleLink could provide similar 
capability for computer users 
who don’t want to pay long¬ 
distance charges to go on-line.” 

—Michael Nadeau 
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• Easily bind objects directly to your database > 

• Quickly connect to your database 

* Visually generate and test your SQL query 
Rapidly create more than a dozen chart types with 

over 150 display options 


All of the Powerful Features 
v of the New VX’Rexx / 








Watcom VX'Rexx is an award winning, 

easy to use visual development environment 
for creating OS/2 applications with rich 
graphical user interfaces, VX*Rexx 
combines a project management facility, 
visual designer and an interactive source-level 
debugger to deliver a very approachable and highly 
productive visual development environment. 

Design Applications Visually 

Create rich graphical applications quickly and 
easily using the visual design environment. With 
the visual designer, you can graphically create 
CUA91 Presentation Manager interface objects, 
quickly customize their properties, and easily attach 
REXX procedures using powerful drag-and-drop 
programming techniques. 

Integrated Development 

Environment Build, test and debug your 

application without leaving the development 
environment Then package your application as an 
EXE file or PM macro for royalty-free redistribution. 
The power of the integrated development environ¬ 
ment and debugger can also be used with your 
existing REXX applications. 

Powerful Open Environment 

Enjoy the simplicity of event-driven programming 
together with the global editing capabilities 
essential for professional project management. 
Watcom VX*RF.XX is open and extensible through 
IBM's object-oriented System Object Model 
(SOM) technology. You can access all standard 
REXX APPs including DB2/2, because VX»Rexx 


Version2 ' 1 x VX-REXX 
VERSION 2.1 


■ Over 2 dozen objects, including CUA'91 Containers, 
Notebooks. Pop-up Menus and more 

1 integration and control of existing applications 
through DOE, keystrokes or REXX API’s 

* Easy to learn event-driven programming model with 
complete on-line documentation 

* Context-sensitive help 

* Powerful drag-and-drop programming techniques 
simplify programming 

* Develop professional mutti-threaded, multi-windowed 
and drag-and-drop enabled applications 

► Code reusability through section sharing 

* Include OS/2 style help and hints in your applications 

* Advanced interactive source-level debugger 

* System Object Model (SOM) based object manager 

* Package your application as an EXE or PM macro for 
royalty-free distribution 

■ integrated console window support simplifies 
migration of existing REXX programs 


1 - 800 - 265-4555 

Watcom 

A Powersoft Company 
Watcom International 415 Phillip Sireet. Waterloo. Ontario, Canada. N2L 3X2 Phone: (519) 886-3700 Fax: (SIS) 747-4971 


Experts Agree.. ■“A// in all, VX'REXX 

stands out for ease of use , versatility, and 
power. And at $199, including free tech 
support and free application distribution, it's 
also a sensational value•” 

PC Magazine, February ft, 1994. 

"(VX-REXX) applications can be multithreaded 
and REXX is probably the easiest language in 
which to learn the OS/2 thread model* 

Software Development, November, 1993. 

“VX'Rexx is a great tool; it's fun and productive* 
PC Techniques, Dec/Jan. 1994. 


The best n**w development 
tool of 1993- 


for OS/2 

Watcom VX*Rexx 


Version 2.1. Special Price $99 

Client/Server Edition Special Price $299 


is based on the OS/2 2.x standard 
system REXX. 


4 Prices and specification arc subject to change without notice. Pnccdoes not include freight and iocs where applicable. Prices quoted in US dollars. 
Watcom. the Lightning Device, and VX^Rf** are trademarks of W r aicom international Corporation. Other trademark arc the properties of iheir 
respective owners, ^Copyright 1994 Watcom lutcrnational Corporation. 
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News & Views 


POWERPC SYSTEMS 

Taiwanese Vendors Wait 
for Operating Systems 


I BM is mum about when it 
will ship its next round of 
PowerPC machines—the ones 
that run something other than 
AIX—and major PC vendors 
are taking a wait-and-see attb 
tude toward the chip. But major 
Taiwanese PC manufacturers 
such as Datateeh Enterprises, 
Mitac, Tatung, and CMC stand 
poised to beat them all to mar- 
ket. However, software re¬ 
mains a big question. 

The Taiwan 
New PC Con¬ 
sortium (TNPC) 
is a group of 24 
companies that in¬ 
cludes most of the 
country's leading 
PC manufacturers 
(Acer is the notable 
exception). Mem¬ 
bers claim they’ll 
start selling Power¬ 
PC systems be¬ 
tween now and 
next month's Fall 
Comdex. Some say 
they’re already in limited pro¬ 
duction with PReP-compliant 
(PowerPC Reference Platform) 
machines; in other words, IBM 
PowerPC clones. 

Datateeh Enterprises (belter 
known outside Taiwan as DTK 
Computer) intends to be one of 
the first to bring an IBM-type 
PowerPC system to market. 
The company showed a work¬ 
ing prototype at the Computex 
show in Taipei in June; it was 
running a beta version of Win¬ 
dows NT. “We expect to be in 
mass production by October/’ 
says Alex Liu, an executive at 
the company’s headquarters in 
Taoyuan, Taiwan. 

DTK’s system typifies what 
the other Taiwanese manufac¬ 
turers plan to be selling soon: a 


601-based system with a 240- 
MB hard drive, 16 MB of 
RAM, three PCI (Peripheral 
Component Interconnect) slots, 
five ISA slots, and a 15-inch 
color monitor. This system, 
with a 66-MHz CPU, will sell 
for about $2500. You can pick 
either NT or AIX for an oper¬ 
ating system. DTK hopes to 
sell its systems as “high-pow¬ 
ered personal workstations," 


Lm says. '"We don’t want to 
compete head-to-head with 
low-end Intel machines." 

Power Macs have been avail¬ 
able since last spring. Although 
Apple had sold about 345,000 
Power Macs as of June, not a 
single Taiwanese company has 
yet confirmed that if s licensed 
the system software needed for 
Power Mac clones. 

The Taiwanese do not ex¬ 
pect that the PowerPC will be 
an overnight sensation. “The 
PowerPC in the first two or 
three years will have trouble 
with the Intel base," says 
Nerow Yang of consortium 
member Taiwan Auto-Design. 
“With a new system, it is hard 
to do much volume." 

Yang leads the TNPC team 
dealing with software and port¬ 


ing issues and is aware of the 
problems associated with the 
PowerPC. Which operating 
systems wilt run on it and 
when, which operating system 
will be most popular, and when 
will native applications be 
ready? Leaders at other com¬ 
panies, like Chris Hsu at 
Tatung, see a lack of native ap¬ 
plications as the platform’s 
biggest deficit. Mean- 
while, Tatung will 
continue to em¬ 
phasize Intel ma¬ 
chines. But “if a 
lot of software 
becomes avail¬ 
able, the Power¬ 
PC market will 
mature," Hsu 
says. 

Analysts 
think the $2500 
price lag will be 
too high to com¬ 
pete with Pen¬ 
tium-based PCs, now 
selling for less than $2(100 in 
some models. “The Taiwanese 
win have to take a workstation 
strategy—not in terms of just 
selling horsepower, but find¬ 
ing a niche and developing so¬ 
lution platforms," says John 
Donovan, an analyst with 
WorkGroup Technologies 
(Hampton NH), adding that 
vendors will have to work with 
VARs to design systems lhai 
solve specific problems (e.g., 
customer-service systems, 
high-powered publishing sys¬ 
tems, or software-development 
stations). Says Donovan, “To 
just go out and say ‘We've gol 
this cheap hotbux’ doesn’t 
work anymore." 

—Dennis Barker 
(John Donovan, a reporter in 
Hong Kong, also contributed} 



Hie feud between Intel and 


Microsoft on how to 
improve video playback 
performance In Windows 
(see “Intel's VDI Speeds Up 
Video, Miffs Microsoft/’ 
November 1993 BYTE). 

Intel and Microsoft have 
jointly developed the DC I 
(Display Control Interface) 
specification for accelerated 
video and graphics playback 
on PCs running multimedia 
applications under Windows. 
Microsoft planned to release 
a DC I development kit in 
September, and drivers dial 
conform to the new spec if i- 
cation are expected to arrive 
in force this fall. 

DC! lets PCs play video 
clips at a faster rate and in 
bigger windows than previ- 
ously. This happens thanks 
to a data path that provides 
a direct connection from the 
software video driver to the 
graphics display subsystem 
and frame buffer. 

The DC I specification also 
defines a method to access 
the advanced video and 
graphics features that are 
designed Into the latest gen¬ 
eration of sophisticated 
graphics controllers. Among 
these features are cofor 
space conversion image 
clipping, filtering and scaling, 
and overlaying. 

DCt supplements the Win- 
dows GDI (Graphical Device 
Interface) drawing engine 
when sending movies to the 
screen. Bypassing the GDI 
for certain operations re¬ 
duces call overheads and re¬ 
sults in fewer dropped 
frames when a video is 
played back. DCI-compliant 
drivers will detect the pres¬ 
ence of graphics accelerator 
boards to off-load video oper¬ 
ations from the system CPU, 
resulting in even better per¬ 
formance. 


New PC Consortium Road Map 


1994: PowerPC 601-based desktops late in the year 
111!: r^-SUrs and womens 

Lc reeP V ’Tv d r grTfew-co.t models. 

manufacturer*. 
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JetDirect EX External 
print servers support 
any parallel-based 
printer. JetDirect 
cards support 
HP LaserJet. 

HP DeskJet and 
HP DesignJet 
printers with 
I/O slots 

NOS compatibility. 
Novell NetWare; IBM 
LAN Server; Microsoft 
LAN Manager. Apple 
EtherTalk; Apple 
LocalTalk*; Windows 
NT. Windows 
for Workgroups; 
UNIX: HP-UX. SunOS, 
Solans. IBM AIX, SCO 
UNIX. Ipd # * 

Network 
compatibility 
Ethernet lOBase-T. 
10Base2; Token fling 
(4/16 Mbps); Apple 
LocalTalk* 


Multiple protocols 
with automatic 
switching 


Software 
management 
utilities such as 
HP JetAdmin and 
HP JetPrint rt for 
NetWare and UNIX 
for easy printer 
installation, 
remote status 
and management 


Supports SNMP-based 
network management 
software 


Flash memory for 
easy upgrades" 


Nothing Supports Your Printers Better Than HP JetDirect Print Servers. 


Now you can easily connect 
and manage the printers in 
your network environment. 

If you’ve been looking liigh and low for a 
way to get all your printers on 
the network, rest your 
eyes here for a moment. < 

Because the HP JetDirect 
family of print servers has 
a solution that works with 



the printers in your company. Not to mention 
virtually any LAN environment. 

And thanks to the software utilities we’ve 
included, installation is quick and manage¬ 
ment of your printers is easy. Plus, you’ll 

JetDirect cards enjoy vastly improved 
connect HP printer performance, 

printers with __ 

i/o slots Of course, you d expect 

JetOrrect EX ^ tWs from Hewlett- 
connects any Packard, the leader in 
parallel-based 
printer 


network printing. So give us a call at 
1-800-533-1333, Ext. 8464J You’ll soon 
discover that when it comes to sharing 
printers on a network, notliing stacks up 
to HP JetDirect print servers. 

Another smart networking product from HP. 

HEWLETT® 
PACKARD 



T««»dond 'Mot supported by .telDirnct fX "Supported by JwDrect EX tall orf 1994 * Vi Canada, call 1-SOO- 387 3867 Dept. M64 11 Supported with Netware only Mcraaoti is a U S trademark sod Windows it a trademart of hAcrosofl Corporation 
AppicwM) UNK is a roqisiered trademark in the United States and other countries, licensed exclusively through X/Open Company limited @1394 Hewten Packard Company 















































When all else fails, 


Starting at 

*119 
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I here are three types of computer us- 

1 ers: those who have lost data due to a 
power problem, those who are going to, and 
those who have protected themselves against 
the inevitable surge, blackout or brownout 
with the most reliable UPS they can buy: 
Back-UPS by APC. In fact, editors and users 
alike agree that if your system demands 
absolute reliability, you can depend on APC 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 
failure will occur, but when. Whether due to 
construction, wiring, weather, other office 



Voted most reliable by 3-to-1 


In a recent poll by PC 
Magazine’s MagNet, 
APC was voted the 
most reliable CPS 
manufacturer by a 3- 
to-l margin. That’s 
dependability that will 
see you though years of 
unmatched power 
protection. 


equipment, or accidents, power problems 
are as inevitable as death and taxes. That’s 
why you need instantaneous battery 
backup power from the Back-UPS to pre¬ 
vent data loss, hard disk crashes, and hard¬ 
ware damage. 

If you’re concerned about lightning, 
rest assured that when measured using the 
ANSI/IEEE 587 Category A test wave, 
Back-UPS are superior to virtually all 
separate surge suppressors. Surge 
performance is even backed 
by a $25,000 Lifetime 
Equipment Protection 
Guarantee. 





© 1994, APC. Back-UPS, PowerChute arc trademarks of APC. Other trademarks are the property of their owners. Specs subject to change without notice. 
























Back-UPS prevail 



Attention Resellers,Win $10,000 cash in APC's Back-UPS 
Workstation Success Story Promo!! Call for an entry form today! 


“All other brands of UPS die regularly in this 
Ugh tning p rone environment. My A PC won 7 
die!" said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie . “ With other brands, users don't 
find out until it is too late. The power 
interruptions here are very hard to live with. 
The otl ?er brands are dying off. Typically they 
last just beyond their warranty period. My 
is going on three years...no other 
brand is as reliable. “ 


Don Truax knows first hand about Back-UPS 
reliability: “It ought to be against the law to 
buy a computer without an AFC Back-UPS 
250. I recently had a direct lightning hit right 
outside the house...my computer never blinked. 
Each morning I get a surge down the line and 
hath A PC's hate it - they simultaneously r holler 
‘n clamp 1 while my ‘Brand T* quietly sleeps in. 
I've relegated that unit to nan-critical 
household stuff like my VCR. ” 


Andrew War go, Manager at Baxter Land 
Company , tried two other brands before Back- 
UPS. "One lasted a few days, a second one 
went up in smoke after 48 hours, a third Listed 
less than 24 hours! I then bought my Back- 
UPS for less than half of what I had paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they ’ve been 
just hummtn' away on the same power line that 
was eating the other brands alive! ” 


If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to ail 
major OS including NetWare, Windows, 
WindowsNT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
Apple Share/System7 and more, so you r data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed on networked 
clients needs protection too, the $ 139 Back- 
UPS 280 provides an economical solution 
for all your LAN workstations. And if you 
have a new green PC, the 
price is even better at $119 
for the new Back-UPS 200. 
Discovering how esseu- 



1 Back-UPS |L to R| Application Su 

gg List 1 

200 

Green PCs, small desktop systems 

$119 

230 

Desktop systems, LAN nodes, POS 

$139 

400 

Desktop 486. 386 systems, servers 

$229 

450 

Tower 486. 386 systems, servers 

$279 

600 

Heavily configured systems, CAD/ 
CAM workstations 

$399 

900 

Multiple systems, longer runtime 
applications 

$599 

1250 

Multiple systems, LAN hubs, 
small minis, telecom equipment 

$799 


MADE IN 



B- EL 
^ Satisfied Users 

A PC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including five consecutive LAN 
Times Readers Choice awards... 


More than... 



ResdSNews 



PC World 

Top 20 
Upgrade 


tial Back-UPS protection is can be hard...if 
you wait for the next storm to roll through. 
But discovering how affordable it has be¬ 
come is easy... 

Call today and find out (the easy way) 
why more than 2,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other brands combined, 
field-proven reliability, and a two year war¬ 
ranty, Back-UPS are power 
protection you can purchase 
with confidence. 


MEW_ 
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AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 

Unmatched lightning (tested to ULI449) 
and surge protection for maximum 
hardware safety 

Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 

LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, NetWare, LAN Sewer, 
LAN Manager, LANtastic, Unix, OS/2, 
Vines, AppleShare/System? and more. 

Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
mis wirings which usually require an 
electrician's visit to diagnose. 

Option switches allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind. 

2 year warranty and full safety approvals 
including ISG900L 

525,000 Lifetime Equipment Protection 

Hot Swappable, User Replaceable Batteries 
reduce service time, costs by allowing safe 
removal and replacement of exhausted 
batteries, while your system stays running. 




APC 

AMERICAN POWER CONVERSION 

800-800-4APC 

APC EUROPE (+333 64625*00/ ASlA/FAOFIC FAX ItSlJ) 52*5-1*8* 
L AMERICA FAX: 401*7894771 / CompuServe: GO AFCSUFFORT 
IjsccmcT: Tedi@apctrrfLUUCP or uimetlapdediECedis 
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News & Views 


PC GRAPHICS CARDS 


Low-Cost Video Acceleration Arrives 


I ew graphics cards that 
deliver Windows accel¬ 
eration and improved full-mo¬ 
tion video playback are start¬ 
ing to bit the market for less 
than $500, Some of them are 
available for as little as $249. 
The cost savings are achieved 
by integrating or sharing graph¬ 
ics, video, and memory sub¬ 
systems, thus reducing com¬ 
ponent duplication. 

VideoLogic (Cambridge, 
MA, (617) 494-0530) has two 
cards that provide multimedia 
and Windows acceleration. 
They are 928Movie, available 
in ISA and VL-Bus versions 
($349 for a card with 1 MB 
of video memory), and PC1- 
Movie, for PCl-bus {Periph¬ 
eral Component Interconnect) 
systems ($499 for a card with 2 
MB of video memory). PCI- 
Movie provides Windows 
graphics acceleration and as¬ 
sists video playback by sup¬ 
porting full-screen playback (at 
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VideoLogic’s PCIMqvie graphics accelerator card can 
work wrtli other cards, such as the MPEG video 
decoder card ($3491, to bring hlgh-<|tiaJtty playback of 
MPEG movies to the PC, 



up to 1280- by 1024-pixel res¬ 
olution) with up to 30-frames- 
per-second playback on a PC1- 
based PC. 

PCIMovie’son-ihe-ily hard¬ 
ware dithering helps gel rid of 


ugly banding that can occur 
during video playback. 

The new Graphics Expres¬ 
sion card from AT! Technolo¬ 
gies (Thornhill, Ontario, Cana¬ 
da, (905) 882-2600) offers 


MoSys Offers Better Memory for Video 


A video data stream can move only as fast 
as the slowest component in its path. To¬ 
day, video users are finding that insufficient 
memory bandwidth is damming up the flow of 
video information. To break this dam, start-up 
company MoSys developed a memory archi¬ 
tecture called Multi Bank. 

in Multibank, small, independent 256-Kb 
banks of DRAM are on a single chip. This re¬ 
sults in faster speed and shorter latency 
times, which company officials claim gives 
MultaBank DRAMs 10(MDRAM$) a peak hand- 
width of 660 MBps with 15-nanosecond or 
less access times. MoSys officials say that the 
MDRAM average throughput is 500 percent 
faster than standard DRAM and 250 percent 
faster then Rambus’s high-speed DRAM. 

MoSys officials also state that MDRAM’s 
granular architecture makes it easy to pro¬ 
duce customized MDRAMs of a particular size, 
so that graphics-card producers can buy only 


the memory they need for a given resolution 
rather then having to buy more DRAM than the 
resolution requires. For example, with conven¬ 
tional DRAM, you must have 4 MB of RAM to 
support 1024- by 768-pixel resolution with 
24-bit color. The actual amount you need is 
2.4 MB of RAM, and, with MDRAM, that’s ex¬ 
actly how much you’d get. 

MoSys’s vice president of marketing, Gary 
Santa, claims that they now have agreements 
with S3, Trident Microsystems, and Tseng 
Laboratories for use of MDRAM. Jim Handy, 
director and principal analyst with market- 
research house DataQuest, is not as optimistic 
about MDRAM’s future as its proponents are. 
According to Handy, numerous solutions that 
address the memory-bandwidth problem, such 
as Mitisubhr’s 3D with internal processing, 
cache DRAM, and EDO (extended data out) 
DRAM, will compete with MDRAM. 

—SJVN 


affordable 64-bit graphics and 
video playback acceleration in 
a DR AM-based card that sells 
for just $249 in PCI, VL-Bus, 
and even ISA versions. ATI of¬ 
ficials say the low cost is due in 
part to the mach64CX proces¬ 
sor that handles graphics and 
video acceleration, obviating 
the need for a second chip set. 
Other savings were achieved 
by the use of 
DRAM instead 
of more expen¬ 
sive video mem¬ 
ory, The card 
assists video 
playback by de¬ 
livering about 
15-fps playback 
at 640- by 480- 
pixel resolution 
in the PCI and VL-Bus ver¬ 
sions, 

Matrox Graphics’ (Dorval, 
Quebec, Canada, (514) 685- 
7230) MGA Impression Plus 
($449) comes ready to support 
the soon-to-be-released Video- 
Logic’s PowerPlay64 proces¬ 
sor with VMC or VESA Me¬ 
dia Channel ($149), ThePow- 
erPlay64 upgrade snaps into a 
socket on the MGA Impression 
Plus. 

Diamond (Sunnyvale, CA, 
(408) 736-2000). which ex¬ 
pected to ship its Viper Pro 
Video ($479 for VL-Bus or 
PCI version with 2 MB of 
video memory) at the end of 
August, designed the card so 
that the video chip shares the 
video memory with the graph¬ 
ics accelerator. 

Craig Rush, who is the prod¬ 
uct manager for Diamond's 
Viper Pro line of cards, says 
that as video acceleration be¬ 
comes more common, “The 
quality of multimedia titles will 
improve because multimedia 
developers will have more in¬ 
centive to make higher-qual¬ 
ity recordings." 

—Steven J. Vaughan-Nichols 
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Go Configure. 

While Novell Netware? Sun® and SCO™ 
UNIX® users take odds on what tomorrow 
will bring, data-intensive applications 
continue to hoard storage at an alarming 
rate. Which is precisely why Digital™ 
created Storage Works™- an entire line of 
SCSI-2 based products designed to give 
you the most flexible means ever to 
i and expand your disk, tape and 
So now, as long as 
drive into a SCSI-2 
your specs can change as 
quickly as your needs. And because all 
Storage Works products are modular and 
scalable, it’s never been easier to protect 
your investment in the future. It’s that 
out more? Also simple. 
Just call 1-800-STORWORK. 


Solutions from Digital Equipment Corporation 












News & Views 


CD-ROM STANDARDS 

Coming “Soon”: 3-GB CD-ROMs 


A significant limitation of 
current CD-ROM stan¬ 
dards is their inability to allow 
more than 70 minutes of com¬ 
pressed VHS-quality video on 
a disc. Several CD-ROM com¬ 
panies are preparing new video 
formats that, when combined 
with compression, will let you 
put over 2 hours of full-screen, 
full-motion video with 16-bit 
audio on a disc. However, it 
could take more than a year be¬ 
fore consumer-level products 
are available that conform to a 
proposed New High-Density 
CD System that’s being devel¬ 
oped by Philips and Sony. 

Toshiba, Time Warner, and 
CD-ROM drive manufacturer 
JVC are also working on new 
formats. All three formats use 


similar techniques, such as an 
increase in pit density and re¬ 
liance on the MPEG 2 video¬ 
compression standard. But 
drive vendors and medium 
producers have traditionally 
looked to Philips and Sony to 
set the standard. 

The proposed standard’s 
smaller track pitch (see the fig¬ 
ure) presents a problem for the 
infrared laser used in CD-ROM 
drives today. Because the laser 
beams used in current CD- 
ROM drives are not narrow 
enough to read the smaller 
high-density CD-ROM pits in 
the new discs, existing players 
will not be able to read a New 
High-Density CD-ROM. How¬ 
ever, Philips says CD-ROM 
players built for the new stan¬ 


dard will read older discs. 

Another area of concern is 
that of CD-ROM production. 
Philips officials say today’s 
technology is capable of press¬ 
ing higher-density discs, but 
mastering the discs is another 
matter. Philips says the blue 
lasers used for mastering might 
not be able to handle the new 
discs: It might be necessary to 
use narrower ultraviolet lasers. 

Philips is negotiating with 
members of the CD-ROM, 
film, publishing, and game in¬ 
dustries to reach consensus on 
the New High-Density stan¬ 
dard. The company expected 
to have a proposal completed 
by the end of the summer. 

—Michael Nadeau 
and Bram Vermeer 



Density CD System will require a major 
increase in pit density, which it will 
accomplish by halving the track pitch 
from 1.6 micrometers to 0.8 
micrometer. This will reduce the pit 
width by a similar ratio and effectively 
quadruple capacity to 2.7 GB. Further 
improvements in error correction and 
the mechanical specifications will give 
the disc a capacity of about 3 GB. The 
proposed standard will supplement 
changes to the track pitch and pit 
density with MPEG 2 compression to 
give the disc a capacity of more than 2 
hours of video with standard TV 
resolution. 


PC SWITCHING-HUB CARDS 

Ethernet Switching at a Fraction of the Cost 


E ven with the benefits of improved network performance, 
companies hesitate to use Ethernet switching because it 
appears to be too expensive or unfamiliar. Both issues disappear 
thanks to a new class of product, a switching hub on a PC card. 

PC-based switching-hub cards offer the benefits of Ethernet 
switching for as low as $200 per port, or about half the price per 
port of a stand-alone Ethernet switching hub. The low price, 
however, doesn’t mean a compromise on features. Card-based 
products from Matrox Network Products Group (Dorval, Quebec, 
Canada), Xedia (Wilmington, MA), and XNET Technology 
(Milpitas, CA) all offer advanced management capabilities. 

None of these cards require you to change existing Ethernet ca¬ 
bling, hubs, or workstation network adapter cards. They all cost 
less than comparable stand-alone switching-hub products be¬ 
cause you avoid the extra cost of a hub chassis—they occupy a slot 
in an existing server or PC. 


Each product has unique features. For example, the Net- 
Switch/16 from Matrox ((514) 685-7230) can be used in small 
workgroups to prove out the concept of Ethernet switching. If it 
looks like switching will be used more extensively, multiple Ma¬ 
trox cards can be combined to bring the number of switched 
ports from 16 to as many as 256. 

The XNET Series 1800 ParallelSwitch from XNET ((408) 
263-6888) installs in a server and thus eliminates the latency that 
can occur between a stand-alone switching hub and a server. The 
ParallelSwitch comes with six Ethernet ports through which the 
card can deliver an aggregate throughput of 60 MBps between a 
server and multiple LAN segments. 

The MADswitch/PC from Xedia ((508) 658-7200) provides six 
Ethernet connections to a server. Xedia, which also offers stand¬ 
alone Ethernet switching hubs, likes to distinguish the PC-card 
version from the stand-alone hub. “Consider [the MADswitch/PCl 

a superNIC card,” says Ian Davi¬ 
son, Xedia’s CEO. “If you need six 
connections to the server, use one 
card rather than six. This takes less 
room in the server and has the ad¬ 
vantage over the individual-cards 
approach in that peer traffic never 
hits the server.” The card’s proces¬ 
sor handles all that traffic, resulting 
in less drain on the server’s CPU. 

—Salvatore Salamone 


ETHERNET SWITCHING-HUB CARDS AT A GLANCE 


COMPANY 


PRODUCT 


DESCRIPTION 


ADVANTAGES 


Matrox Network 
Products Group 

Xedia 


XNET Technology 


NetSwitch/16 


MADswitch/PC 


Series 1800 
ParallelSwitch 


16-port card that 
goes in a separate PC 

Six-switched Etheroet-port card 
that goes into the server 

Six-port card for a server 


Can daisy chain cards to 
accommodate up to 256 switched ports 

Includes NetWare 3.1x0DI 

(Open Data-Link Interface) driver and can 

be used with Xedia’s stand-alone switching hubs 

Reduces latency by providing a single step 
between Ethernet LANs and the server 
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The way we hear it, 
the reign of the PC 
is about to come 
to a screeching halt. 
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Its die Internet Its shared cursor 
Ift videoconferencing. 

Itk your Secret Weapon against 
die Other Guys. 

It's the new world of Personal Computing and 
Communications—PC&C. And it's as far beyond the PC 
you’re using now as the Cruise Missile is beyond the 
cannon ball. 

No. it's not some proprietary system. But open, industry- 
standard technologies taken to the next level. Unified, 
seamless solutions. 

Our Globalyst™ PC&Cs include the system that won 
Editor's Choice from PC Magazine for the best desktop 
videoconferencing solution. It’s the only one with true 
application sharing So two people can work together on the 
same document at the same time in two different locations. 

We’ve got the solution that’s the first true marriage of 
the telephone and the computer. And PC&C notebooks with 
e-mail, fax-modem and application sharing preinstalled. 

There are three easy ways to order your Globalyst”' 
PC&Cs. You can order from America’s premiere resellers, 
from the finest PC retail outlets, or direct. And you can 
reach them all at this number. 


18003354083 

In the weeks to come, we ll be showing you all the secrets 
of these secret weapons. So stay tuned. 



Now that NCR and AT&T are one ; computing 
and communications have come together to help you 
get. move, and use information. 


AT&T 

= Global Information 
~ Solutions 
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News & Views 


ENCRYPTION 


Software-Key 
Escrow Emerges 



F or the last year, the U.S. 

government tried to con¬ 
vince the country that it should 
embrace the Clipper encryp¬ 
tion chip—the top-secret chip 
for protecting secrets that came 
with a trapdoor that allowed 
law-enforcement officials to 
listen in. Public reaction to the 
plan was largely negative, be¬ 
cause many people believed 
that the technology was overly 
expensive, dangerously frag¬ 
ile, and an unwelcome inva¬ 
sion of privacy. Now, Trusted 
Information Systems (Glen- 
wood, MD) is offering a new 
software-based proposal that 
keeps the trapdoor for law en¬ 
forcement but may eliminate 
many objections to cost and 
flexibility. 

Many of the objections to 
Clipper’s cost emerged from 
the government’s plan to fix 
the design in hardware. A so¬ 
lution using software can be 
distributed at little cost, incor¬ 
porated into operating systems, 
and quickly updated in the 
event the system is compro¬ 
mised. 

TIS’s system still maintains 
the controversial “escrow” fea¬ 
ture by using public-key en¬ 
cryption technology to attach 
an additional field called the 
LEAF (Law Enforcement Ac¬ 
cess Field) that contains the 
session key for the conversa¬ 
tion encrypted with the gov¬ 
ernment’s public key. Only 
law-enforcement officials would 
have access to the matching pri¬ 
vate key that could decode this 
extra field. This key can be 
split into many parts and dis¬ 
tributed to different parties if 
necessary. 

Many companies proposed 
similar schemes, but TIS took 
the additional step of defend¬ 


ing against “rogue” implemen¬ 
tations that could fool law-en¬ 
forcement officials. Matthew 
Blaze, a researcher for AT&T 
(Holmdel, NJ), discovered 
such a flaw in the first proto¬ 
types of the Tessera PCMCIA 
cards that adapted Clipper for 
PCs. These attacks work 
by binding in a false ses¬ 
sion key into the LEAF 
so that law-enforcement 
personnel can’t decrypt 
the message. The TIS 
implementation defeats 
this by requiring both 
ends of the conversation 
to compute the LEAF 
using the chosen session 
key. The receiving end 
compares its LEAF to the one 
sent and shuts down if they 
don’t match. This will force 
hackers to tamper with the 
equipment on both ends of the 
conversation—a limitation that 
TIS hopes will be severe 
enough to keep many in line. 

The TIS proposal is just a 
proposal, but many people ex¬ 
pect that it will be seriously 
studied by government offi¬ 
cials. Others think that the most 
important problem is still indi¬ 
vidual privacy. David Banisar, 
a lawyer for EPIC (Electronic 
Privacy Information Center) in 
Washington, D.C., says, “We 
are concerned that the cure for 
Clipper is worse than the dis¬ 
ease. Key escrow in software 
or hardware is a bad idea and 
threatens the security and pri¬ 
vacy of communications. The 
Fourth Amendment doesn’t re¬ 
quire that every man, woman, 
and child in the U.S. leave a 
copy of their keys at the local 
police station. It’s unaccept¬ 
able to have these requirements 
for our communications.” 

—Peter Wayner 
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System Commander’s menu displays a list of 
operating systems on your PC. 


System Commander for Multiple 
Operating-System Projects 

I was at the beginning of a protracted development project that would 
require me to install several operating systems on a single PC. I knew 
I was going to need DOS/ Windows, OS/2, and Windows NT, and prob¬ 
ably Unix and NetWare as well. 

My new C/C++ development platform—Watcom’s C++ 10.0—could 
handle everything except Unix. But how would I manage all those par¬ 
titions? System Commander from V Communications ($99.95, San 
Jose, CA, (408) 296-4224) provided an answer. 

When you boot a PC with System Commander installed, a menu ap¬ 
pears, displaying a list 
of the operating sys¬ 
tems on your various 
partitions. The manual 
boasted that System 
Commander could han¬ 
dle up to 42 operating 
systems on one PC, 
which was far more 
than I’d need. 

When I installed the 
software, which was a 
quick-and-easy process, 
I had only a single DOS partition, so the menu held a lone entry. I next 
installed OS/2. Part of the OS/2 installation requires a reboot, during 
which System Commander popped up, told me I had just created an OS/2 
partition, and asked me if I would like to add the new operating system 
to the menu. I told it u yes,” and everything proceeded nicely. The same 
thing happened when I installed my third partition, which held NT. 

System Commander easily handles the three operating systems I 
now have installed, but its benefits don’t stop there. It has built-in 
boot-record virus protection. Upon installation, System Commander 
makes a copy of the boot record, and if it later detects a virus in that 
record, it overwrites the infected version with the saved copy. Also, 
once your selected operating system is booted and active, System Com¬ 
mander completely removes itself from memory. No bits and pieces 
are left resident. 

You can also use System Commander to store multiple DOSes on a sin¬ 
gle partition. Suppose you wanted to install old reliable DOS 3.3 and DOS 
6.x on the same partition and boot either operating system. No problem. 
System Commander saves the operating-system files in its own, hidden 
file. When you bring your machine up, each operating system appears 
on the menu. System Commander can even tolerate operating systems 
that destroy the boot record upon installation (according to the docu¬ 
mentation, Japanese DOS/V 6 does this). 

Though I have only three operating systems on my machine for now, 
more are on the way. I’m counting on System Commander to keep 
them in line. 
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Blasts from the Past 



As we approach our twentieth year of publishing 
BYTE, we'll be looking back at highlights from 
two decades of covering the PC revolution. 



The big story that month was 
Apple's Macintosh Portable. 

It T s now considered cool to 
write off Apple's first attempt 
at a mobile Mac as a 16-pound 
goof But it was an innovative 
box. It was the first with an ac¬ 
tive-matrix LCD. Thanks to the 
use of low-power components 
and clever power management 
tricks, the machine could run 
for 7 to 8 hours on a battery. 
And the trackball was built 
right into the chassis. Editors 
Tom Thompson and Frank 
Hayes were right when they 
predicted that the Mac Portable 
would have a big influence on 
mobile computers of the future. 
And most of all, Apple learned 
from its mistakes: The next 
portable out of Cupertino was 
the hot-selling, slim, and sleek 
PowerBook. 


On the Market in Octeher 1989 

Gateway 2000 and Zees 
were selling 20-MHz 386 
machines —1 MB of RAM, 
an 80-MB hard drive — for 
$2995. Early adopters 
could go to ALR and buy 
the PowerCache 4, a 25- 
MHz 486, for $9990. 


U A visual BASIC program will 
be a mixture of code, pro¬ 
grammer-written objects, and 
visually specified objects ” 

Optical computing was in the 
spotlight, with a look at opti¬ 
cal interconnections, hybrid op- 
tic/electromc chips, blue lasers, 
and optical storage. Our fore¬ 
cast? ‘The 1990s should be the 
decade for introducing optics 
into computers,” Surely we 
meant the later 1990s. 

Jeny Pournelle, wanting to try 
out the new Ami word proces¬ 
sor, spent 40 minutes installing 
Windows/386, only to be 
kicked into DOS. (“Clearly, 
there are some odd bugs in 
Windows/386.”) He decided 
to stick with DOS and Desq- 
view for the time. 



« 


BASIC turned 25 years old and 
was given tribute in an article 
by famous BASIC program¬ 
mer Bill Gates, who looked at 
the future and saw the language 
acquiring a visual component. 


We took our first look at the 

IBM AT. With its torrid 6-MHz 
286, the machine was about 2.5 
times faster than the old PC. 
The base system 
came with 256 KB 
of RAM, but you 
could jack it up to 
3 MB using five 
expansion cards. If 
you wanted a box 
with a 20-MB hard 
drive, monochrome 
monitor, and color 
graphics card, you 
had to shell out 
$6600. Our initial 


Federal Vapor Squad 

A Microbytes news item 
reported that Commodore 
Business Machines, with a 
slight nudge from the FTC, 
had agreed to the novel 
concept of not advertising 
"capabilities that don't yet 
exist,” Commodore had 
promoted the CP/M 
capabilities of the C64 
computer long before a 
promised Z8G coprocessor 
was available. 


reaction? “The IBM PC AT is 
an impressive machine, but the 
most important reason for its 
existence has yet to arrive—a 
powerful multiuser operating 



ome compters 
most advance by a 
generation before ttieyll 
be useful... home users 
will need 32-bit CPUs 
and a megabyte or more 
of memory..." 

—Phil Lemmons, editor 
in chief, October 1984 


system such as Unix.” We 
promised to get back when 
Xenix was available. 

An ad for the Apple lie touted 
tile fact that you could increase 
its RAM to “an elephantine 
512K.” Yow! Not only that, 
bul you could pop in a Z80 
card and run CP/ M. That same 
ad heralded the new Apple He 
($1300, 128 KB of RAM). 

With a Winchester drive “now 
within the means of the average 
owner,” an article 
explained how to 
add a hard drive to 
an IBM PC. But 
you should be care¬ 
ful: “Adding a hard 
disk to your system 
might overload the 
power supply.” 


Another article told 
readers how to 

write a driver so 


they could use a Microsoft 
mouse with Lotus I -2-3. 



You had to do it yourself back 
then, kids. Editor Carl Heltriers 
described the processor board 
in part two of a series on build¬ 
ing your own 6809-based per¬ 
sonal computer system: he'd 
detailed the backplane design 
the month before. Down in his 
Circuit Cellar, Steve Ciarcia 
told you how to build an LED 
graphics display you could 
hook up to your computer. An¬ 
other article explained how to 
interface the S-100 bus with 
Intel's 8255 chip. There were 
listings for programs that ana¬ 
lyzed utility bills, traced ge¬ 
nealogy, did least-squares fit¬ 
ting of data, and simulated 3-D 
graphics, ■ 


In the Nefts in October 1979 

Telecomputing Corp, of 
America started an orvline 
service that featured 
programs and databases, 
UP! files, airline schedules, 
and real estate listings. 
“The service will be 
available in 200 U.S. cities 
at $2.75 per hour/ It was 
called The Source. . , , 
Shugart was rumored to be 
readying an Binch 
Winchester drive for less 
than $1000: it would hold 
5 MB. . . . Atari received 
FCC approval to sell the 
Model 400 and 800 
computers. 
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The New Sound Blaster AWE32T 


PC. It also includes effects like chorus and reverb for increased 



Sound 


Introducing the wave of the future: the new 
Sound Blaster AWE32. It combines advanced wave 
table synthesis, a powerful digital signal processor, 


depth and richness. And QSound so you Gin position sounds in 3D. 

It even comes with downloadable SoundFont" technology, 
so you can add to the library of sampled sound effects and 


and the hottest audio effects all on the same sound card. 
That’s why it’s the next generation PC sound standard. 

The Sound Blaster AWE32 puts the world’s purest 
music synthesis technology (from E-mu Systems) inside your 



| Sound Blaster AWE32 Includes' 

.1- 


SOUND BLASTER AWE32 

TRUE 16-BIT CD SOUND 

ADVANCED WAVEFFECTS* 

SYNTHESIS 

32-VOICE POLYPHONY 

Sampling Subsystem 

GENERAL MIDI INTERFACE 

Three CD-ROM interfaces 

microphone 

SOFTWARE INCLUDES: 

Cakewalk, apprentice for 

winoows 

HSC INTERACTIVE SE 

CREATIVE WAVES TUDIO" 2.0 

QSOUND CONTROL PANEL 

Creative Ensemble" 

CREATIVE SOUNDO'LE" 

Creative Mosaic 






"Suggested fCUlJ price. 01994 Creative Technology Ltd. Sound Blaster. Sound Blaster AWLJ2, Advanced WavLflrcts. Creative VoicrAssut, Creative Tort Assist. Creative LmcmbJe. Creative Wavr Studio, Creative Suundo'LE and the Sound Blaster and Creative 























Advanced Wave Table 
by Sound blaster. 



instruments. For power users, it 
offers the latest speech tech¬ 
nology. So you can navigate 
through all the major Windows™ 
applications using voice commands. 

Of course* its a Sound Blaster. So it makes all your 
favorite games and software sound more outrageous than you 
ever imagined. All this sound technology could cost you thou¬ 


sands. But the new Sound Blaster AWE32 is only $399,* 
No other sound card comes close. Sound interesting? 
Visit your local Creative Labs dealer. Or call 1-800-998-5227. 

creative: 

CREATIVE LABS,INC, 


WAKE UP THE REST OF YOUR BRAIN™ 



imiSu of Cfrtirtf Tetbrtologp Lid AJI othei ti-jilcnurki ate the ptopeeiy of their respective ownere. LIS, inquiietK Creatine Liba I-S0Q-99S-5227 or 408-423-6600. InlernwtKjnft! inquiries Crewtiv? TVchiMjEauj^ Lid., Siri^ryimr, TEL 65-773-0233 FAX 65-773-0353. 
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Hie Quickest Way for 
the CD-ROM Revolution 
to Pick Up Speed. 



If you’ve been waiting for CD-ROM drive perfor¬ 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest ((iOOKB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can’t match. 

4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount¬ 
ing in your PC) and external configurations. Both 
models feature a massive 1MB buffer, the largest 
ever found on a CD-ROM drive. They connect 
to your system through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 
competing drives. 4PIeX drives surpass MPC-2 
specifications, and are XA and Kodak Photo CD 
multisession compatible. 


Plextor drives are designed for maximum perfor¬ 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15% duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 

Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 
800-4PLEXTOR (800-475-3986) for more informa¬ 
tion and the name of a dealer near you. 

I® Plextor 

4255 Burton Drive 
Santa Ctar^ CA 95054 
Tfel: 408-989-1838 or 
Tbi: SOCMPLEXTOR 
Fax; 408-986-1010 


Introducing the 4PleX Quad Speed CD-ROM Drive with a 1MB Buffer. 



Ask for a free 
copy of our 
brochure ; 

75 Questions 
7b Ask Before 
Purchasing A 
CD-ROM Drive ” 


OiHH tlckLur tJurp. .Ml Rights Ht-smwS. IPLrX la a reglMera! trademark i.-f t'lmtarUurp. All siLIht 4rjifcnurkj- it regisEmtl Lnukmarta spetlfkd nn L wneil lij Ellrfr FCSfliplJlW llnklm. 
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Books & CD-ROMs 



Build Power 

Macintosh 

Applications 


RAYMOND GA COTE 

W ith the introduction of Macs based on the PowerPC processor, Apple has 
raised the bar in terms of what the industry thinks is fast and powerful. 
In addition, the latest version of System 7 for the PowerPC has some unique 
(and confusing) system extensions that take advantage of this new processor. 
Along with the new computer systems come new development environments, in 
particular, Metrowerks Code Warrior. 

In the midst of this ever-increasing complexity, Tom Thompson, a BYTE se¬ 
nior technical editor and an Associate Apple Developer, has written a simple 
and wonderful book. Power Macintosh Programming Starter Kit. “Simple” de¬ 
scribes its clear and concise coverage of program development for the PowerPC. 
“Wonderful” characterizes Thompson’s ability to explain the sometimes subtle 
distinctions between developing for a 680x0 Mac and the new Power Mac. 

Power Macintosh Programming Starter Kit lets you immediately start pro¬ 
ducing your first Power Mac applications. It includes a CD-ROM that contains 
a limited version of the Metrowerks Code Warrior C compiler and debugger that 
runs on both 680x0 and Power Macs. With it, you can build and test all the sam¬ 
ple programs in the book. 

At first glance, this book may seem a little too basic. It starts by providing a brief 
history of the Mac and sets the stage for where the PowerPC fits into the envi¬ 
ronment. Next, several chapters walk you through Metrowerks Code Warrior 
and help you build your first application in that environment. Don’t, however, be 
deceived. It is rare to find a programming book that uses Process Manager calls 
as a beginning example. Even the second example, a simple text-munging ap¬ 
plication, manages to stay interesting by introducing the Core Apple Events set 
and implementing a drag-and-drop interface. In short, these may be toy demon¬ 
stration programs, but Thompson has made the effort to ensure they fully com¬ 
ply with Apple development and user-interface guidelines. 

This attention to detail can be found throughout the book. Through simple 
examples, you’ll work through the Code Fragment manager, build fat binaries (i.e., 
programs that can run in native mode on both 680x0 and Power Macs), and 
patch system-level traps. At no point during the process will you feel lost or out 
of your depth. The book eases you into deeper waters, where you suddenly dis¬ 
cover to your delight that you know how to swim. Closing chapters include 
high- and low-level debugging techniques, porting considerations, and listings of 
all the sample programs (also included on the CD-ROM). 

If you are new to programming and you have just purchased a Power Mac, 
Power Macintosh Programming Starter Kit will help you through your first ap¬ 
plications. It will also guide you deeper into the Mac Toolbox than most “getting 
started” programming books. If you’re a seasoned Mac de¬ 
veloper, pick up a copy, too. The chapters on building 
fat binaries and patching PowerPC Toolbox calls alone are 
worth the price. ■ 


Raymond GA Cote is a BYTE consulting editor and vice president 
of product development at Appropriate Solutions (Peterborough , 
NH ). 


POWERMACINTOSH 
PROGRAMMING STARTER KIT 

Tom Thompson 
Hayden Books 
ISBN 1-56830-091-3 

$39.95 



SCIENCE AT YOUR 
FINGERTIPS 


MCGRAW-HILL MULTIMEDIA 
ENCYCLOPEDIA OF SCIENCE & 
TECHNOLOGY McGraw-Hill, 1221 Avenue of the 
Americas, New York, NY 10020, (212) 512-2000, 

$1300 for single-user version (annual update, $325), 
$1600 for two to eight workstations, $1800 for nine 
to 20 workstations (annual update for network 
versions, $425) 

I t can be intimidating when you start to 
skip around the McGraw-Hill Multimedia 
Encyclopedia of Science & Technology. 
Packed onto the CD-ROM are 7300 articles in 
81 disciplines; 105,100 terms; 122,600 defi¬ 
nitions; 550 color photos, drawings, maps, 
and charts; 39 animation sequences, which 
is a particularly powerful way to convey com¬ 
plicated scientific concepts; and nearly 40 
minutes of audio. I quickly got the feeling 
that there is quite a bit about science I don’t 
know. 

But perhaps intimidating is the wrong word 
to describe this large collection of scientific in¬ 
formation. On second thought, intriguing is a 
better word to use because it’s all too easy to 
spend countless 
hours exploring 
this treasure 
trove of techni¬ 
cal topics. You 
can, for exam¬ 
ple, hear sound 
as it travels 
through the hu¬ 
man ear, watch 
the continents separate, or see the heart pump 
blood. This is a powerful way to learn science. 
If, on the other hand, you need a quick defini¬ 
tion, you can zero in on information by key¬ 
word, Boolean, hypertext, and context-rele¬ 
vant searching. 

McGraw-Hill (which is BYTE’s parent 
company) plans to update the CD-ROM on an 
annual basis. You’ll need at least a 386 PC 
with 4 MB of RAM, a hard drive, an ISO 
9660 CD-ROM drive, and Windows 3.1. I 
can’t think of a school or library that shouldn't 
have a copy of this massive work. 

—Rich Friedman 
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See DOS Networking 
in a Whole New light 


MultiLink For Windows™ may clearly be the answer 
you're looking for. Employing Microsoft Windows' 
DOS-Box technology, MultiIJnk For Windows pro¬ 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win¬ 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro¬ 
gram included in MLW. With prices starting at just 
$189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win¬ 
dows can help illuminate your DOS networking stan¬ 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 

Mul tiLin k™ 


SOFTWARE SECURITY 




Protect your software for good and relax! 



CRYPTO- BO/ 560 

in your net gives no chance 
to sharks and pirates. 


I V 


CRYPTO-BOX 560 provides software protection in single PC 
and LAN-environments A brand new concept allows software deve¬ 
lopers to limit user access by password - and at a reasonable price' 


Call now for your evaluation kit, or send E-Mail: 100273J7l@compuserve.com, 
See us at Gomdex/Fatl: Sands Expo and Convention Center Booth # 3019. 


1338 Li VTslo Rd NE 
Atlanta, GA 30324 
Phone: 404 - 320-9229 
Fax: 404 - 320-9229 

CRYPTO -BO/, *, 

28 , rue de Lottos de Tassigrvy 
f -67303 SchiltEgheim- 
Strasbourg cede* 

Tel.: + 33-8881 4031 

Fax + 33-8891 -2028 

GmbH 

Vahburger StraRe 68 

D-fi 5104 Wackerstd n 
Phone: + 49 - 8403-1555 

Fax: + 49 - 8403-1500 

| Your software deserves microprocessor security* | 


FUTURE OBJECT-ORIENTED 
LANGUAGES 

OBJECT-ORIENTED SPECIFICATION CASE STUDIES edited by Kevin 
Lano and Howard Haughton ptwtice-HaU, isbn 043-€970is-s T $39 

O nce we get beyond Visual Basic 
and C++, do we know just where 
OOPLs (object-oriented programming 
languages) arc headed? This book at¬ 
tempts to answer that question. It ap¬ 
plies the mathematical structure of for¬ 
mal methods to OOPL design. It 
describes a number of leading-edge lan¬ 
guages and provides detailed specifica¬ 
tions for their syntax and how they can 
be used. 

The editors begin Object-Oriented 
Specification Case Studies by showing 
how two commonly used object-oriented structured methods for 
specification and analysis—Object Modeling Technique and Ob¬ 
ject-Oriented Analysis—can model various types of objects. 
With these analytical tools under their bell, Lano and Haughton 
compare a number of OOPLs that are still in ihe theoretical and 
developmental stages. Finally, they show how these languages can 
support design and specification activities at various points in 
the software life cycle. 

After laying this groundwork, ihe editors then turn the hook 
over to a series of case studies written by a variety of international 
contributors. First, three researchers from the Federal Univer¬ 
sity of Pernambuco. Brazil, show how to specify the Unix file sys¬ 
tem using the language MooZ. 

Nexu two computer scientists at the University of Queens¬ 
land, Australia, introduce Objeet-Z and use it to specify a mobile- 
phone system. Lano and Haughton themselves present Z++ and 
show r how it might be used in a machine-recognition system. 
Two Oxford University researchers discuss OOZE (Object-Ori¬ 
ented Z Environment) and show how to use it in sample appli¬ 
cations involving bank accounts and block-structured symbol 
tables. 

Moving to Smalltalk-based OOPLs, a colleague of the editors 
at Lloyd's Register in the U,K. discusses object orientation in 
VDM++. The editors discuss Fresco, a proposed but incomplete 
environment for building reusable software components. Wrap¬ 
ping up this array of little-known systems and OOPLs, two Brazil¬ 
ian researchers discuss SmallVDM, a development environment 
and tool set. 

You should be aware right from the start that this book is not 
easy sledding. It presumes that you are familiar with a consider¬ 
able number of highly technical and abstract areas, including 
object orientation and various ways of formally specifying com¬ 
puter language syntax and structure. Also, it is difficult to fully un¬ 
derstand many of the examples if you are not well acquainted 
with Z—a language/notation system that i had not encountered 
prior to opening this book. Because Z is the basis for so many of 
the languages studied here, it’s unfortunate that the editors neither 
describe nor discuss it directly, Despite this limitation, if you want 
to find out the directions that OOPLs are headed, this book will 
probably give you what you need. ■ —Russell Kay 
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Full-Line High Performance Color Monitors 


fa** scePTRe* 

AWARD WINNER - SCEPTRE Won the BYTE BEST Award (January, 1994) for the 

Performance and Quality of the 15" CC-615GL™. 


EVTE 


ENERAL BUSINESS 




HIGHEST RATING - The CC-615GL Ranked No.1 in PC DIGEST/NSTL Lab Report. 

ENERGY EFFICIENT- ERA & VESA Power Management Compliance. 

STA7E-OF-1NE-ART- User Friendly Digital & Analog Controls. 

SUPERIOR QUALITY- ISO 9000 Certified Factory, 

Three Year Limited Warranty*. 




9000 


SEE US AT COMDEX BOOTH #S444 


LOW RADIATION- VLMF & MPRII. 


Save the "Monitors" 


In an effort to prated the Monitor Lizard suck as 
Brutus (pictured), SCEPTRE donates a portion 
of its proceeds to the Center for Reproduction of 
Endangered Species (CRES ). a division of the 
Zoological Society of San Diego. 


seeyouri loca1"^l“eror call" NOW,” ] 
1-800-788-2878 MARKETING DEPT. < 




® 


The Kina of Monitors 


TECHNOLOGIES, INC. 

818-369-3698 FAX 818-369-3488 


© 1 99A Copyright SCEPTRE Technologies, Inc. All Rights Reserved. AJI product and brand names are trade marks or registered trademarks of their original owners. 

The Energy Star emblem does not represent EPA endorsement of any product or service. GL' is a trademark of SCEPTRE 'Applies to 15" and 17' Models. ETG 5-94 
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Sharing documents electronically 
presents a jungle of obstacles. 


People in your 
workgroup use different 
computing platforms. 


Not everyone has 
the same applications 
to open files. 


Users have different fonts 
installed on their systems. 


Sticky notes and 
highlighter pens work 
on paper - not on 
electronic documents. 











Fortunately, there’s Envoy. 

0 





Envoy "clears the way through the 
jungle of electronic publishing. 

Sharing documents electronically is 
faster and more productive than using 
paper. But there are a lot of obstacles, 
too. What starts out as a clear path to 
electronic collaboration can turn into a 
jungle of incompatible platforms, miss¬ 
ing applications and font conflicts- 
making your document easy prey. 



W 

colors and other features as you wish. 
Then put your document into the 
Envoy formal-which is as easy as 
priming. Now you can send the docu¬ 
ment to anyone, even if they don’t 
have Envoy, and they can view it just 
as you created it. 

Better workgroup collaboration. 

Not only can others view your Envoy 
document, but they can give dec- 
tronic feedback as well. 
Envoy offers the most complete 
set of annotation tools of any 
product in its class. Electronic 
sticky notes and highlighter 
pens make adding comments 
easy and familiar. You can even 
import annotations from other 
Envoy documents, as well as 
sound and video. 

Envoy makes any 
document an easy read. 


Envoy portable documents 
can metudr both vector and 
bitmapped graphics. 


Hifthlight 
important text 
different 
colored markers 


Envoy prtspmtrs Typefaces ami line breaks, even tm systems with different fonts. 

Cut through these obstacles with 
Envoy, an exciting new product that 
lets you view, annotate, manipulate 
and distribute documents tn an appli¬ 
cation-independent environment. 

Send your document to others, 
even if they don't have the same 
applications you have. 

Use any of your current Windows or 
Macintosh applications to create a 
document. Include fonts, graphics, 


Whether your document is 
simple or complex, Envoy 
allows anyone to find what 
they need without a lot of 
effort. Hypertext links and book¬ 
marks make it easy for users to jump 


W PerfectOffice 


Look for the En voy 
lagoon products 
incorporating 
Envoy technology. 



to important pages of a 
m document. Best of all, 

Envoy files are compact- 
often half the size of those 
created with other tech¬ 
nologies. That means 
you won’t have to worry 
about taking up valuable space on 
LAN servers, CD-ROMs and floppy 
disks. You’ll cut transmission time 
and costs, too. 

Discover the perfect way to 
view any document and 
collaborate electronically. 

Envoy lets any individual or organiza¬ 
tion save rime and money sending 
electronic documents that otherwise 
would have to be printed on paper. 

And because Envoy is integrated with 
all other products in the PerfectOffice 

, _ suite, the possibili- 

Fnee Enrvoy 9 r 

demonstration disk ties for Workgroup 

(800)526.3856 productivjty ^ 

endless. For a free Windows or 
Macintosh demonstration disk, com¬ 
plete with an electronic brochure, call 
(800) 526-3856. You’ll be amazed at 
how leading-edge technology like this 
can help you get through the jungle of 
sharing documents electronically. 


nvoy 


NOVELL 


PART OF THE PerfectOffice suite 
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New agent-based WANs presage the future of connected computing 


ANDY REINHARDT 



W hether fronted by a character-mode or a graph¬ 
ical interface, or whether built on a mainframe, 
a Unix server, or a stand-done PC, traditional 
on-line services and WANs share a basic assumption: Bits 
travel from one end to the other over a dumb pipe. The mini¬ 
computers at the core of CompuServe, the desktop PCs 
and Macs calling America Online, and the laptops di¬ 
aling into remote-access servers have all the brains, 
while the networks to which they attach know vir- 

_tually nothing—other than the addresses of the sender 

and recipient—about the messages crossing their 
wires and waves, 

^ All that, however, is about to change, as a new 
generation of “smart” networks comes on-line. Drawing 
on the efforts of thousands of researchers and programmers in 
the telco, Internet, and on-line communities, General Magic 
(Mountain View, CA), AT&T (Basking Ridge, NJ), and IBM 
(Armonk, NY) are developing network services that will 
change the very definition of a WAN. Instead of being a mere 
conduit for applications executing at its endpoints, Ihe net¬ 
work becomes a host for distributed applications that execute 
inside and outside the “cloud, 1 ’ or perimeter, of the wide-area 
service. Sun Microsystems got it right years ago when it 
l prophesied that “The network is the computer,” 
The end-user device connected to the smart 
WAN can be simple or state-of-the-art, sta¬ 
tionary or mobile. The network can adjust itself 
JO lo the access device, and an application as- 
^ sumes the presence of a flexible communica¬ 
tions infrastructure. The user and applications de¬ 
veloper are shielded from the ugly complexity of 



networking and communications, and service providers can 
reach new audiences w ithout tailoring their offerings to a spe¬ 
cific delivery platform. 

Instead of relying only on real-time, connection-oriented ses¬ 
sions, smart networks make extensive use of storc-and-torward 
messaging transports. They are designed to host software 
agents, or proxies, that move around the network, routing or 
filtering messages sent to a user and seeking out information 
or services on ihe user’s behalf. Agents can work all the time, 
even when users are asleep. 

The advantages are powerful: Agents make data networks 
smarter about people, instead of requiring people to be smart 
about networks. They let you focus on getting your job done, 
rather than on the details of how to communicate. You can get 
the messages you want wherever you are, prioritize your work, 
and eliminate the chaff. And agents help you find information 
or services without having to know about and delve into eveiy 
comer of the network. 

The first commercially available agent-based WAN, from 
AT&T, is slated to come on-line this fall, but it wall take years 
before smart networks are common. In the near term, their 
growth will be limited by their novelty—especially by mis¬ 
understanding and mistrust of agents—and by the cost of 
switching from existing solutions. However, overtime, agents 
will be an essential component of networks because they 
provide a flexible means of accommodating the exploding 
variety of devices and services. 

Distributed Intelligence 

The emergence of the intelligent backbone is occuring in 
parallel with advancing capabilities at the endpoints of the 


OCTOBER 1991 BYTE 51 







Cover Story 


network, such as LAN server-based tele¬ 
phony services, desktop telephony APIs, 
and more communications-enabled ap¬ 
plications (see “Computer Telephony,” 
July BYTE). In fact, a rivalry is shaping 
up among players (e.g., computer and pe¬ 
ripheral makers, software companies, and 
some phone equipment suppliers) who 
build advanced telephony products for the 
desktop and those companies (e.g., carri¬ 
ers, packet-network services, and some 
equipment suppliers) who want to push 
intelligence into the network itself and 
profit from increased fees and usage. 
These approaches are not mutually ex¬ 
clusive; some companies, such as AT&T, 
straddle both camps and stand to benefit in 
either scenario. 

For example, one emerging software 
category is the “universal inbox,” a single 
place where faxes. E-mail, 
and voice messages are 
collected and presented to 
the user. Apple first im¬ 
plemented such a capabil¬ 
ity in System 7 Pro, and 
Microsoft is building one 
into Chicago that, if used 
with services that support 
Windows TAPI (Tele¬ 
phony API), will handle 
all these message types. 

Third-party products are 
also available, such as 
OneView from Centigram 
Communications (San 
Jose, CA). But doing this 
task on the desktop is only 
one approach: Carriers aim 
to support it as well in their 
networks, making mes¬ 
sages accessible to a user 
from work, home, or on 
the road. 

The Mobile Worker 

No matter how widespread 
client-side telephony ap¬ 
plications become, smart 
backbones are bound to 
nourish because of inher¬ 
ent technology and market 
shifts. One driving factor 
is the transition to mobility 
and wireless networking. 

Wireless links are more 
expensive, less reliable, 
and slower than land lines, 
so real-time connections 
are harder to maintain, and 
the exchange of rich me¬ 
dia is impractical. Good 
wireless protocols tolerate 
interruptions and quality 


degradation and are designed to connect, 
exchange brief messages, and sign off; 
store-and-forward messaging is thus the 
best solution for intermittently connected 
computing. Mobile devices, with their pre¬ 
mium on size, weight, battery life, and low 
cost, also aren’t well-suited to resource- 
and bandwidth-hungry RPC (remote pro¬ 
cedure call) mechanisms. When you add 
the complexity (from a service provider’s 
point of view) of supporting multiple 
devices (e.g., a laptop, an organizer, a 
pager, and a cellular phone) per user, 
there’s an obvious need for lighter-weight 
and more flexible architectures than tra¬ 
ditional terminal processes, RPCs, and vir¬ 
tual circuits. 

This is where agent-based networks 
shine, because they work well on connec¬ 
tionless, low-bandwidth infrastructures. 


Agents facilitate mobile attachment, re¬ 
lieve work from remote systems (permit¬ 
ting them to be smaller and cheaper), and 
simplify interfacing with multiple devices 
and back-end services. Traditional WANs 
let you accomplish work only when you’re 
connected or, if responsibility is pushed 
out to the client, require data reconcilia¬ 
tion during connect sessions. Agent-based 
WANs, by contrast, let you inject a task 
into the network that executes whether or 
not you are connected. The agent operates 
continually, as near to the data as possi¬ 
ble, minimizing network traffic and re¬ 
ducing how much the user's system and 
the back-end service need to know about 
each other. When it has results to report 
or needs further guidance, the agent finds 
its way back to the sender. 

A classic example is E-mail filtering 
and routing. In a client- 
based implementation, the 
rules engine lives on your 
system, not on the net¬ 
work, so messages aren’t 
processed or screened un¬ 
less you are attached to 
your mailbox. In an agent 
implementation, the rules 
execute on the network 
when you’re not connect¬ 
ed, and your mail filter can 
even contact you via pager 
if you receive an urgent 
message. This scenario 
could be implemented as a 
conventional server pro¬ 
cess, but it would be net- 
work-specific and have 
to be programmed in 
advance. Agents permit 
greater flexibility; for in¬ 
stance, they could teach a 
server new message-han¬ 
dling techniques by inject¬ 
ing a mail-filtering method. 

New Services 

AT&T's PersonaLink and 
the as-yet unnamed offer¬ 
ing from IBM Intelligent 
Communications Services 
are new agent-based sys¬ 
tems. These services use 
different architectures 
from one another and aim 
at widely different audi¬ 
ences and applications; 
however, both provide an 
agent-based message-han¬ 
dling and information- 
delivery platform. 

AT&T’s PersonaLink, 
built around General Mag- 


Don’t Write Off the Internet 

AT&T says it had to start from scratch to create a state-of-the-art network 
capable of supporting agents and agent-based applications, such as shop¬ 
ping and smart mail. While there’s surely truth to this claim, it may be slight¬ 
ly self-justifying or merely a reflection of how radically the company had to 
confront its own cultural biases. It doesn’t mean, however, that every¬ 
body has to start from scratch. 

The most noteworthy example of a more incremental approach is the In¬ 
ternet, which is nothing if not resilient. People are now working to add 
technologies such as security, encryption, and agent-passing to the In¬ 
ternet, and someday it could offer functions similar to those of PersonaLink. 

The most immediate option is CommerceNet, a set of commercial ser¬ 
vices built on top of the Internet. A group of organizations headed by Elec¬ 
tronic Information Technologies (Menlo Park, CA), Stanford University’s 
Center for Information Technology, and the Bay Area Regional Research Net¬ 
work (BARRNet). with a membership that runs from companies like IBM, In¬ 
tel, and Pac Bell to Citicorp and American Express, is promulgating stan¬ 
dards and technologies to address the Internet’s weakness in security, lack 
of billing capability, and need for a good user interface. Using RSA public 
key encryption, the Mosaic front end, and other widely supported tech¬ 
nologies, the CommerceNet consortium aims to “business-enable” the 
Internet and thus allow its commercial potential to be exploited. The key 
breakthrough is an enhanced version of the basic World Wide Web Hy¬ 
perText Transport Protocol, called Secure-HTTP, that will allow secure, au¬ 
thenticated comunication of information among Web clients and servers. 

For agents, Safe-Tcl (Tool Control Language), a limited version of the Tel 
scripting language for Unix, is emerging as an adjunct to the MIME (Mul¬ 
tipurpose Internet Mail Extensions) E-mail standard. Safe-Tcl scripts em¬ 
bedded into MIME messages can travel to remote systems and execute 
there with less risk of performing dangerous activities. Release 1.0’s 
Jerry Michalski asks rhetorically, “Is [Safe-Tcl] Open Telescript?” He re¬ 
sponds that while they are similar (robust and extensible scripting lan¬ 
guages that use tunneling), they are emerging from different cultures and 
have different front ends. Safe-Tcl builds on the extensive Internet infra¬ 
structure, whereas PersonaLink has to start from scratch. 
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Para Systems, Inc. 
1455 LeMay Drive 
Carrollton, TX 75007 
214/446-7363 
Fax: 214/446-9011 


DON'T SETTLE FOR ANYTHING LESS 
THAN THE BEST. MAKE SURE IT'S 
A MINUTEMAN UPS. 

CALL OUR POWER HOTLINE NOW. 

1 - 800 - 238-7272 


Product and com pony names mentioned herein 
may be trademarks or registered trademarks of 
their respective companies 





























The new AS/400. 

It’s black. 

Yet it’s anything but basic. 




The sleek black cabinetry of the new AS/400® 
Advanced Series holds much that is new—and 
much that is reassuringly familiar. Its advanced 
architecture includes the traditional business- 
oriented strengths of AS/400, UNIX® and PC 
environments, and then goes beyond them. Yet 
it’s compatible with the thousands of proven 
AS/400 business applications that exist today. A 
wide choice of new systems lets any size busi¬ 
ness select precisely what it needs. Yet every 
system offers superb openness and interopera¬ 
bility. to make the move into client/server both 
seamless and painless. And to safeguard the 
computing investments you’ve already made, in 
short, this next generation in business computing 
blends sophistication, simplicity and economy. 

A combination am business will find basically 
indispensable. For additional information, call 
1 800 IBM-6676, ext. 643 (in Canada, call 
1 800 465-1234, ext. 340). 

IBM and ASM00 are registered trademarks of International Business Machines Corporation. 
UNIX is a registered trademark of UNIX System Laboratories. Inc ©1994 IBM Corp. 
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The Generations of On-line Services 


~L 


1st generation 


Host-based 


2nd generation 


Graphics-based 

Prodigy 
America Online 
eWorld 

Ziff-Davis Interchange 
Internet/World Wide Web 
with GUI browser 
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Character-based, 

Command-line-oriented 

GEnie 

CompuServe 

BIX 

Internet (i.e., Dialog, The Well) 
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3rd generation 


Agent-based 

AT&T PersonaLink 

IBM Intelligent Communications 

Client/server- 

based 


The evolution of on-line services has mirrored general computer technology, from host-based to client/serv¬ 
er, and from character-based to GUI and now to agents. In first-generation services, information came from 
the host, and all the work was done there except for local screen-rendering and locally maintained address 
books, message folders, and downloaded files. Second-generation services introduced GUIs and the ex¬ 
change of graphics primitives; more computer power was presumed to be on the user's side of the pipe, and 
the architecture shifted subtly toward client/server. In agent-based services, roving software objects can 
conduct business on behalf of users even when they aren’t connected to the network. 



ic’s Telescript technology, is an electronic 
community for E-mail, information re¬ 
trieval, and on-line shopping slated to be¬ 
come available this fall in the U.S. only 
(for more on Telescript, see “Agents 
Away,” May BYTE). The network con¬ 
sists initially of centralized servers ac¬ 
cessed by 800-number service or wire¬ 
lessly through the Ardis packet radio 
network underneath Motorola’s MN1 (Mo¬ 
bile Network Integration) service umbrella. 
Eventually AT&T will add local-access 
nodes on a nationwide packet network, 
expand to distributed servers, and add ser¬ 
vice in other countries. 

Using PersonaLink requires Telescript- 
cnabled devices and “Telescripted” soft¬ 
ware. At first, this means that only two 
devices will work with PersonaLink: the 
Motorola Envoy and the Sony Magic Link. 
Both are handheld computers (or Personal 
Intelligent Communicators) designed 


around General Magic’s Magic Cap op¬ 
erating system, which has Telescript built 
in. Additional Magic Cap devices are ex¬ 
pected to be introduced in 1995 by General 
Magic alliance members Philips and Mat¬ 
sushita, and perhaps eventually by Apple 
or AT&T. Also in early 1995, General 
Magic is expected to release Magic Cap 
software for Windows and the Mac OS, 
which will make it possible for Macs and 
DOS/Windows machines to talk to Per¬ 
sonaLink. 

IBM’s Ambitious Service 

IBM's Intelligent Communications ser¬ 
vice, slated to start up in 1995, is a dif¬ 
ferent beast. It will be a communications 
“super-service,” a hub for routing and 
translating communications from one ser¬ 
vice and medium to another: desktop to 
mobile, PDA (personal digital assistant) 
to mainframe. E-mail to fax. and text to 


speech. For instance, once it is fully im¬ 
plemented, you might send a cc:Mail mes¬ 
sage into the service from your desktop, 
use a wireless Newton in the back of a cab 
to view a fax, and then have the network 
read your IBM PROFS mail to you over a 
cellular phone. The sophisticated routing 
features would let you specify a scenario, 
such as “If I get a fax from Toshi regarding 
the Kyoto project, please run it through 
OCR and read it into my voice-mail box, 
send a copy of the text to Barbara, and for¬ 
ward the fax image to the optical-archive 
mailbox in the legal department.” 

Outside the Intelligent Communications 
cloud, IBM doesn’t require new devices 
or protocols or applications; on the con¬ 
trary, it welcomes and supports virtually 
any communications technology now in 
use. But inside the cloud, it uses an in¬ 
novative agent architecture that isolates 
subscriber profiles and preferences from 
access devices and service providers, all 
under the aegis of centralized billing, se¬ 
curity, and authentication. 

These two services symbolize differ¬ 
ent concepts of the agent network. Per¬ 
sonaLink is an applications environment, 
a built-from-scratch messaging platform 
through which third-party content and ser¬ 
vice providers can deliver information, 
entertainment, and shopping. It is aimed at 
individual consumers, especially because 
it will he reached initially through the 
user-friendly Magic Cap interface. It’s not 
meant as a message gateway, although it 
will support Internet and X.400 mail, fax, 
and paging. And while Telescript could 
someday become the lingua franca of 
wide-area communications, PersonaLink 
does not now support a diversity of ac¬ 
cess devices. 

By contrast, Intelligent Communica¬ 
tions is an umbrella for smart message 
routing, a giant gateway for consolidat¬ 
ing wide-area communications among mo¬ 
bile professionals. It will relieve corpora¬ 
tions of the considerable burden of creating 
and maintaining their own networks, but 
it’s not an applications environment per 
se. User and service programs still exe¬ 
cute outside the cloud, but they can be¬ 
come network-enabled by supporting In¬ 
telligent Communications APIs and object 
standards. 

In a sense, PersonaLink takes the longer 
view, to a future where software agents 
act out human wishes; it provides a mar¬ 
ketplace for agents or a framework for ne¬ 
gotiation between customers and suppli¬ 
ers. Intelligent Communications is more 
about the here and now, addressing the 
frustrations and desires of today’s mobile 
and on-line users. However, its state-of- 
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Cool Computer Upgrades. 


POWER SUPPLIES 

■ 

MINI-TOWER CASES 

■ 

OVER-TEMP ALARMS 


"The premier power-supply maker” 

John Dvorak, PC Magazine, March 30,1993 
"The only company to go to for a power supply” 
Jerry Poumelle, Byte, April 1993 

ENERGY-SAVING UNITS 

Save juice with our economical Energy-Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 
STAR 205 SLIM/DESK/TOWER. ..$79 

ULTRA-QUIET UMTS 

Unrattle your nerves with 
an ultra-quiet Silencer 
»* power supply. Appreciated 
by users since 1986, their 
^ high-effidency fens and 
low-turbulence circuitry 
reduce noise up to 84%! 

A must for home office or muhmeek applications. 

SILENCER 205 SLIM/BABY .......$99 

SILENCER 220 DESK/TOWER....$109 

SILENCER 2 70 DESK/TOWER. .$169 

HIGH-PERFORMANCE UNITS 


M0ISE LEVELS (rib} 



TOWER 



Upgrade your computer wi th one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You’ll get 50%-100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fen, 
UL/CSA/TUV, a 3-year warranty for 300/400 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300SLLWBABY ..$149 

TURBO-COOL 300 DESK/TOWER.$179 

TURBO-COOL400DESK/TOWER ....$219 
TURBO-COOL4SODESK/TOWER ...$329 


For an easy-to-build 
system, there’s nothing 
like our economical 
Personal Mini-Tower 
enclosure. Features: small 
footprint, (3) 5-1/4” bays, 
(4) 3-1/2” bays (2 internal), 
room for 8 full cards, and 
a removable motherboard 
cage for easy assembly. 

Specs: FCC-B, 16.7”Lx7.2”Wx 15.5”H, 161bs. 

PERSONAL MINI-TOWER.....$79 


For a professional, 
heavy-duty, USA-made 
enclosure, choose our new 
Commercial Mini-Tower. 
Features: (5) 5-1/4” bays, 






Optimal ail tteet> US-mtdc 

Monster Qm features 

(IS) 5-1/4* bays, space fur 2 MBs. 



jjglf takes a baby or fell-sbe 
IKjfll motherboard, and has a 
removable drive cage for 
easy assembly. 

Specs: FCC-B, 16.2T x 8J”W x 15.6*H, 21 lbs. 
COMMERCIAL MINITOWER .$169 


REDUNDANT POWER 


Eliminate the risk of netw ork downtime or data loss 
due to power supply failure with the TwinPower 800 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two parallel 
Turbo-Cool 400 power 
supplies and a special 
power-management 
interface. Amust for 
mission critical LANs. 
m 300 watts peak power 
m 100 X more reliable 
than a single-unit 
■ load-sharing design 
m hot-swap capability 

TWIN-POWER 800...$795 

TWIN-POWER 900 __ $995 

OPTIONAL MONSTER CASE ..$795 


Don’t let PC fen failure cost 
you your system! Install our 
110 TwinAlert to detect 
overheating —before 
damage occurs. At 
110% you 1 !! 
get a loud audible 
alarm and a signal for 
optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 118% the Tw inAlert will 
save your machine by automatically shutting-off 
its power! The 110 TwinAlert is compact, easy 
to install, and compatible with any computer. 

110 ALERT {audible alarm only)___$19 

110 TWINALERT (all features) ... $39 


CPU COOLERS 



It’s a feet- 486 chips run hot, often exceeding 185T! 
Now, you can cool your 486 to a safe 85°-95T with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fen inside a die-cast heat sink 
that easily mounts on the CPU, Powered by a spare 
drive connector. Effective, inexpensive insurance! 

■ cools CPU 70° - 100°F _ 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations, 
i safe, simple installation 



CPU-COOL (486s) ... $24 

pentacool-54(90/ioo Pentiums) ... $24 
PENTACOOL(60/66 PENTIUMS). $29 

pc power a cooimc, me. 

5995 Avenida Enemas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

We accept Visa, MC, COD, or FQ on approved credit. Warranty period: 5 -yeare for TwinPower and Turbo-Cod 450 . Tyearc for Turbo-Cod {except 450 ). 2 -ycars for all others (eioqn ] 10 Akn}. 

Haui* 7 ajti. - 5 p.m, (FT) Man. - Fro Silencer, Tartm-Cool, TwinPower, CPU-Cool, PentaCoal, and 110 Alert are tidemarks or registered trademarks of PC Power & Cooling, Inc. 01994 PC Power & Cooling, Inc, 
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the-art solution is designed with a clear 
eye to the future. 

Intelligent Communications 

When IBM set out to design Intelligent 
Communications, it surveyed mobile users 
about their problems and wishes and as¬ 
sembled from these a set of objectives for 
the service. The studies showed that users 
had trouble with “roaming” among carriers 
and desired a seamless network with a sin¬ 
gle point of customer support and one bill. 
They also disliked having to check mul¬ 
tiple inboxes for voice mail, public and 
private E-mail, and faxes. They com¬ 
plained of information overload and asked 
for new ways to filter and prioritize mes¬ 
sages and for a means of event notifica¬ 
tion for important messages. 

The key attributes of IBM's solution, 
says Doug Sweeny, the general manager 
for Intelligent Communications, are per¬ 
sonalization and integration. The service 
lets you tie together everything you’re al¬ 
ready using, create custom message-pro¬ 
cessing scenarios, and wrap it all in the in¬ 
terface of your choice. You can also receive 
information (e.g., headlines, weather, and 
stock quotes) from third parties in the form 
of messages sent to your inbox. “We use in¬ 
telligence to mask the complexity of the 
network, and we use agents to help you 
gather, prioritize, and automate handling 
of messages,” Sweeny says. 

In AT&T's PersonaLink, all devices and 
programs must be tooled 
to speak Telescript; in In¬ 
telligent Communica¬ 
tions, they speak in their 
native vocabularies, and 
the cloud translates for 
them. And instead of opt¬ 
ing for the lowest com¬ 
mon denominator, these 
translations are aimed at 
the highest capability 
level supported on each 
platform. Thus, a rich text 
document might be con¬ 
verted to simple text for 
display on a pager’s LCD 
but could appear as-is on 
a graphical Newton. 

Intelligent Communi¬ 
cations uses a modern, 
message-based, inter¬ 
process communication 
architecture in which 
tasks are insulated from 
one another by published 
interfaces. As in contem¬ 
porary system object 
frameworks, no direct 
“hard-wired” interaction 
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occurs between processes; rather, their com¬ 
munications with one another are passed 
through an arbitrating layer or channel. This 
software layering lets Intelligent Commu¬ 
nications achieve its goal of total neutrality. 

The service is neutral with respect to 
devices: Any manufacturer's products can 
work with it, and all services are available 
to all devices within their inherent limita¬ 
tions (e.g., a cellular phone cannot display 
faxes). By separating presentation from 
service, the IBM network permits users to 
continue using their current devices, en¬ 
vironments. and applications. It is also 
neutral with respect to carriers, media (land 
line, cellular. CDPD, X.25, or ISDN; low- 
bandwidth or intermittent), and protocols. 
Carriers can maintain their own directory 
services or systems management capabil¬ 
ities without affecting the behavior of 
IBM’s service. 

At the back end, the same kind of ab¬ 
straction applies. Service and content 
providers can join the network with their 
existing offerings, which are virtualized 
to appear as Intelligent Communications 
objects, or they can retool their service in¬ 
terfaces to accept and emit Intelligent 
Communications objects. As long as the 
service provider is willing to bind to an 
enabling library or to support emerging 
standards such as OLE or Open Doc, users 
can tap into their services without starting 
from scratch. 

Intelligent Communications will run over 


a variety of media, including Ardis packet 
radio, the joint IBM/Sears Advantis net¬ 
work, and (unannounced) third-party phone 
and packet networks. It will offer gateways 
to Prodigy, the Internet, and most other 
public and private E-mail systems. The core 
hardware servers are IBM RS/6(XX)s run¬ 
ning AIX (just like the Internet backbone 
that IBM co-operates under contract to the 
federal government), and the basic inter¬ 
nal network protocol is TCP/IP. Intelligent 
Communications uses X.500 directory ser¬ 
vices internally but will, in principle, be 
able to make use of external directories 
(i.e., in enterprise or carrier systems) as 
well as to publish its own directories to 
these external systems. The service will ac¬ 
commodate two kinds of network traffic 
in its first release: analog voice and asyn¬ 
chronous data. 

Foxy Proxies 

The key to making Intelligent Commu¬ 
nications work is its use of proxies, or 
agents, that stand in for subscribers, de¬ 
vices, mailboxes, and services (see the fig¬ 
ure “Intelligent Communications”). The 
network never connects subscribers di¬ 
rectly to services, because, IBM says, this 
can force application-specific coupling be¬ 
tween the front end and back end, inhibit 
support for transparent mobility, and lim¬ 
it opportunities for adding intelligence (and 
value) to a subscriber’s use of the service. 
Likewise, directory inquiries never dis¬ 
cover the actual network 
address of a service; in¬ 
stead, all such interac¬ 
tion is arbitrated through 
the cloud. As a result, 
users never have to 
know how or where to 
find a service, and ser¬ 
vice providers never 
have to understand how 
to interact directly with a 
subscriber unit. 

Inside the cloud, “the 
currency of the network 
is objects,” says Mac 
Mclnerney, assistant 
general manager of de¬ 
velopment for the ser¬ 
vice. Intelligent Com¬ 
munications objects are 
self-descriptive, con¬ 
taining both static data 
and dynamic scripts; 
their presentation and 
interface elements are 
highly abstracted so that 
the information they 
contain can be adapted 
to the context in which 


IBM's Intelligent Communications 



IBM’s Intelligent Communications is a messaging hub that seamlessly connects virtually any sub¬ 
scriber device to any back-end service, translating among formats as necessary. Its key architectur¬ 
al component is proxies, or software agents, that abstract the characteristics and preferences of 
users, devices, routing paths, and service providers. Proxies will let you access a LAN-based E-mail 
system from your notebook at one moment and later have a host-based news feed read to you over a 
cellular phone. 

























11 over the world software developers are 
looking for solid solutions to piracy protection 
and revenue enhancement lor their 
software applications. They're looking 
for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies — 
the worldwide leader in software 
and revenue protection. 


Technologically Superior 

Sentinel keys are supported by the largest R&D 
department in die software protection 
industry—renowned for technological 
innovations like the world's smallest key. 

And they guarantee support for virtually any 
language as well as future technologies like 
Chicago and even Cairo. 
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Most Widely Used Keys 

It's true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel® 

Family of hardware keys. More titan any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Take 
the SentinelSuperPro™, for example. 
Featuring next generation ASIC 
technology, this key provides the DON ffA U 
highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN32S, 

UNIX, OS/2, open systems and Macintosh. 


Come see us at 
COMDEX/Fall ‘94! 
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Call For Yourself 

It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 
Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service. Want 
know more? Call Rainbow 
today. Ask for a free copy 
of The Sentinel Guide 
To Securing Software. 

And while you're at 
it, ask about our 
complete line of 
Sentinel Evaluation Kits. 


CALL 

800/852-8569 

FOE YOUR FREE GUIDE 
TO SECURING SOFTWARE 
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Securing the future of software 
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it is being presented. 
Therefore, a list box on a 
laptop GUI could convert 
automatically to a spo- 
1 \“ ken selection menu in 
a telephony interface. 

The subscriber proxy vir¬ 
tualizes the characteristics and 
preferences of a user. Every subscriber 
(including services) has an entry in the 
distributed X.500 directory, including 
name, phone and fax numbers, physical 
address, and home location (home loca¬ 
tion is the default service node where a 
user attaches to the network). Mobile users 
can also shadow their home location in 
another place for faster response times. 
Because the network is distributed, your 
subscriber proxy is available to represent 
you anywhere you log in. 

Information about the device or devices 
you use to attach to the network is con¬ 
tained in device proxies , which are inde¬ 
pendent of the subscriber proxy. Thus, the 
same person can connect at one time with 
a PC and at another time with a telephone, 
and Intelligent Communications will ac¬ 
commodate the difference. Even endpoints 
that have been tooled to directly accept 
and emit objects talk through '‘lightweight" 
proxies that administer functions such as 
security and billing. 

Device proxies hold information about 
each machine’s ability to present various 
objects, knowing, for instance, that one 
system has a color screen and keyboard 
while another has a monochrome screen 
and stylus. Devices can limit the abilities 
they expose at any given time, so if you 
wanted to receive your E-mail in spoken 
form while driving, your PDA could rep¬ 
resent itself for the lime being as speech- 
only. These proxies also understand net¬ 
work access methods, so delivery can be 
optimized to the medium being used; thus, 
you could automatically postpone trans¬ 
mission of a video clip during a wireless 
session until you were later connected over 
a T1 link. 

It is in conjunction with the device 
proxy that IBM’s remarkable format trans¬ 
lations occur. For now, these include text- 
to-fax, fax-to-text (via OCR), and E-mail 
and document format conversions. Down 
the road, IBM plans to support a speech- 
based user interface and will add speech 
recognition, as well as text-to-speech and 
speech-to-text transformations. 

Murray’s Low-Priority Folder 

The Alter Ego is a programmed rules en¬ 
gine that represents a user’s routing pref¬ 
erences (including how accessible the user 
wants to be). Over time, IBM says, this 
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will evolve into an adaptive inference en¬ 
gine that learns through observation how 
you work and what you like. The first level 
of the engine does fast routing of real-time 
interactions, such as phone calls and pag¬ 
ing. The second, deeper level handles non- 
real-time events in negotiation with other 
network services or Alter Egos; for in¬ 
stance, following the instructions “If I get 
mail from the CEO, page me; if I get any 
faxes from Finland, forward them to my 
hotel in Orlando; send all other mail to 
Murray,” Murray’s Alter Ego might say, 
“If I get mail forwarded to me from any¬ 
body, put it into my low-priority folder.” 

The service proxy is, in some senses, the 
most important of all, because it is through 
this mechanism that IBM hopes to accom¬ 
modate its huge mainframe customer base 
and the great majority of information data¬ 
bases that now use legacy systems and soft¬ 
ware. The service proxy virtualizes the 
back end, making it appear to the network 
like an Intelligent Communications object. 
This way, you can mask a programmatic 
API (e.g., use the proxy to issue a SQL 
query against a DB2 database) or even a 
terminal interface. The service proxy can 
also serve as a gateway to LANs. 

Service proxies know about service ad¬ 
dresses, network types, protocols, and 
billing systems, yet they hide these details 
from a user. “Intelligent Communica- 
tions-adapted” services retain their native 
interfaces and rely on the proxy for trans¬ 
lation to and from the object framework. 
“Intelligent Communications-enabled’’ 
services go a step further, tailoring their 
front ends to accept and emit Intelligent 
Communications objects. One advantage 
for the vendor in full-enabling is that it 
may reduce network traffic between the 
service platform and the network. 

Intelligent Communications supports 
legacy services with a proxy that acts as a 
terminal emulator, operating a session be¬ 
tween only itself and the host. By encap¬ 
sulating the entire legacy system in an 
object wrapper, IBM allows traditional in¬ 
formation providers to offer services on 
the network without immediately retooling 
their interfaces or downsizing to servers. 
The service proxy also solves potential 
timing problems, because real-time com¬ 
munication occurs between only the proxy 
and the service, not end to end from the 
subscriber device to the host. This decou¬ 
pling frees a user to access session-oriented 
services over less predictable wireless 
transports. 

The real advantage of the service proxy 
is that it lets providers, even small outfits 
lacking programming expertise and re¬ 
sources, get onto the network easily. 


AT&T wants to encourage similar partici¬ 
pation with PersonaLink, but making the 
leap to Telescript requires more up-front 
investment. After all, how many neigh¬ 
borhood flower shops or pizza parlors will 
be able to set up and maintain an on-line, 
object-oriented merchandising server? 

This Link Is Personal 

From the very beginning, AT&T has 
viewed PersonaLink as both a toehold into 
future business opportunities and a test 
bed for emerging network concepts. Says 
Gordon Bridge, president of AT&T Easy- 
Link Services, the division that includes 
PersonaLink: “This was our first oppor¬ 
tunity to develop an end-to-end solution 
based on connectivity—not piecemeal, not 
retrofit, but from scratch." What this in¬ 
cludes, Bridge notes, is a new operating 
system, new devices, a new network, new 
customer-service programs, and new 
billing services—in short, “every aspect 
of the infrastructure is green field.” 

AT&T took this risk in part because it 
wanted to explore and validate new ideas 
in network management and business or¬ 
ganization, something too dangerous and 
expensive to undertake on the existing 
phone and data networks. “It’s very hard to 
change a service once it’s up and running, 
so we architected PersonaLink the way it 
ought to be done from the beginning," says 
Joe Gigas, network operations manager. 

For reliability, the service uses features 
such as redundancy, self-healing, and per¬ 
formance-based monitoring (i.e., setting 
targets based on actual user throughput and 
capacity, instead of arbitrary internal factors 
such as disk utilization or error rates). And, 
in a break with the past, PersonaLink uses 
almost entirely standards-based hardware 
and software management (e.g., SNMP 
and HP Open View). As a result, it requires 
much less human supervision than tradi¬ 
tional telco networks and can run on less 
expensive off-the-shelf equipment. Much of 
the internal operations management is per¬ 
formed via Telescript agents that query ser¬ 
vices and report results. “This is a model for 
future network design and management,” 
Gigas says. 

In its initial release, PersonaLink is cen¬ 
tralized, but it’s designed to be scalable 
and distributed. Built on RISC-based sym¬ 
metric multiprocessor servers run¬ 
ning Unix, the service oper¬ 
ates out of four data centers (one 
for the core Telescript engines, 
and one each for network 
operations, customer 
support, and billing) 
connected by T1 (private, 

1.544-Mbps) data lines. In- 









Color is color, unless you want colorful overheads. 


Then yon need Phaser Color. Because only the 
Phaser™22G Color Printer gets everyone's attention with 
stunning color overheads using SuperCell 600 1 “resolution. 
Brace yourself for colorful language. Your text and graphics 
stand up and shout, even on plain laser paper. And it's fast. The 
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AT&T’s PersonaLink 



AT&T's PersonaLink now employs a centralized architecture, but it's designed to be distributed. Users connect through gateways 
From SGO-number or wireless services and are immediately authenticated. Only then are their agents accepted and passed through 
a node transport subsystem to an appropriate Tele script engine. The PersonaLink customer-support, billing, and operations centers 
are separate entities from the service core. PersonaLink wilt have mail gateways to AT&T Mail and from there out to X.400 and the 
Internet. Mead Data Central will provide a news feed to PersonaLink subscribers. 


coming calls to the BOO-service or from 
Motorola's MNI are routed to a terminal 
server/router and from there across Ether¬ 
net to the server core. In the initial release, 
ah third-party services, such as shopping 
and information, are centralized at AT&T, 
but in the future, third-party Teiescript en¬ 
gines can run anywhere. 

Agent Foundation 

Aside from its genetic use of agents, Per¬ 
sonaLink is different from previous ser¬ 
vices in several ways. It’s designed to suj> 
port multimedia message types, including 
voice, graphics, and annotation, and, of 
course, it supports intelligent routing and 
smart mailboxes. All addressing is done 
with human names, not strange numbers or 
codes, and it uses advanced security pro¬ 
visions, including automatic encryption of 
all communications, 

A typical PersonaLink scenario begins 
on a hand-held device running the Magic 
Cap operating system. To create a mes¬ 
sage, the user selects a recipient from a 
local address book or queries PersonaLink 
for an address and then writes the mes¬ 
sage using a local text processor. Magic 
Cap includes a drawer of "rubber stamps” 
for messages (e.g„ Urgent), which appear 
as icons on the message as well as translate 
into Telescript handling instructions. 

The finished message is combined with 
a script that tells it how and where to go. 


thus becoming a mobile Telescript agent. 
The script starts executing locally because 
ii could include instructions for, say, ac¬ 
cessing the local file store. But when the 
Telescript engine encounters a Go opera¬ 
tion, it stops executing the script and read¬ 
ies die agent for transmission by saving 
all the variables, pointers, and stack values. 
If the place to which the agent is going is 
on the local machine, it is sent there: other¬ 
wise, it’s wrapped up in a message, en¬ 
crypted by a local RSA-like public key 
encryption routine, and dispatched across 
the WAN. 

This "bag of bits," as AT&T calls if 
travels to its destination over a live con¬ 
nection. When it arrives at the PersonaLink 
service node, it passes dirough a gateway 
process where it is immediately dispatched 
Lo a dedicated authentication and security 
server (see the figure "AT&T Person¬ 
aLink"). PersonaLink uses two-way au¬ 
thentication {unusual in on-line services), in 
which both the device and the service must 
prove to each other that they are legimate. 
Rogue devices are thus prevented from log¬ 
ging on and, conversely, users can't dial 
in to a phantom service that pretends to be 
PersonaLink and steals personal data, mail, 
or merchandise orders. The authentication 
server also decrypts the message. 

Once past this security' barrier, the agent 
is copied to a file store for backup, and 
only at this point is the connection with 


the sending device broken. 
The device can then carry 
on with other activities 
while the agent does its job 
at the PersonaLink service. 

First, the agent goes to a 
node transport subsystem, 
which looks up the recipi¬ 
ent’s mailbox address in 
die Finder database. It then 
goes to the mailbox (itself 
a stationary Telescript 
agent), which can decide 
whether or not it wants to 
accept the agent. If it does, 
the message is unwrapped, 
and the script continues to 
execute. 

Even at this point, no 
interaction has occurred 
between the mobile and 
stationary agents. Only 
w hen the Telescript engine 
encounters a Meet com¬ 
mand in the mobile agent 
do transactions (e.g., mail 
delivery) occur between 
the two. Of course, inter¬ 
actions between agents 
can he used for applica¬ 
tions beyond E-mail, For example, a user 
on a device could send an agent to pick 
from the available seats at a concert or to 
pick a book from an on-line catalog. 

In the first release of PersonaLink, the 
smart mailbox will allow users to filter and 
route incoming messages based on sender 
or contents, to auto-forward messages to 
another mailbox or fax machine, to auto- 
delclc messages, or to be notified via pager 
that a message has arrived. Mead Data 
Central will provide a news feed (i.e„ head¬ 
lines, stocks, sports, and weather), A shop¬ 
ping "mall" from start-up eShop (San Ma¬ 
teo, CA), which wall front other electronic 
merchants still to be announced, will ap¬ 
pear shortly after the initial release date. 

PersonuLink's software architecture al¬ 
lows for a mixture of data sources; for in¬ 
stance, to reduce data transmission needs, 
an electronic catalog, including images, 
graphics primitives, templates, and parts 
lists, could be shipped lo users on a disk or 
PCMCIA card. Then the only data that 
would be necessary to send over the line 
w'ould be new' items, current prices, and 
spot sales. Another way Telescript pre¬ 
serves bandwidth is by exchanging only 
"reference pointers" to objects that already 
exist on the target platform. For instance, 
most icons exist in firmware on Magic 
Cap devices, so if they're used in an in¬ 
coming message, they can be referenced 
instead of being sent from the server. 

ctmiimted 


62 BYTE OCTOBER 1994 










































































400-MHz. 

A Cause 
For a New 
Revolution. 


The ALR REVOLUTION Q-SMP 


(/ f ifi u; lre rexpantijbti for a small or 
*- ■ tifidium-siu'il iWt consider Ptr 
ALR REVOLUTION MP ,H . In its fast' cos>- 
figumthw, it's <t Imp cast 100-MHz mDX4 lKi 
fi&Wired system. With ftmr 32-bit PC/ local 
bus slots, six 32-bit EISA slots, and mtfuf far 


SlVlWffHt 

S2995m» 


up to 12-GB of data storage, it offers plenty of 


Quad 100-MHz Pentium 
Multiprocessing! 


As its name suggests, the new ALR 
Revolution Q-SMP™ is nothing 
short of revolutionary. Even in its 
base configuration, this system tow¬ 
ers over the competition in both 
performance and value. By combin¬ 
ing fast 90- and 100-MHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor¬ 
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily docks over 110 VAX MIPS. 

But that type of power is nothing 
compared to this system's ultimate 
potential. Thanks to its unique 
ALR Q-SMP modular architecture, 
the Revolution Q-SMP can accommo¬ 
date up to four 90- or 100-MHz 
Pentium processors. It would take a 


small room full ofh^MHz i486DX2 LM 
systems to equal this type of sym- 
metrical multi- 
processing power! 

[ i • # ifi6 J More importantly, the 
V Revolution Q-SMP 

^ complies with the 
Pentium newly issued Intel® 

MP Spec v 1.^multi¬ 
processing standard, making it 
compatible with soon to be released 
''off-the-shelf' multiprocessing ver¬ 
sions of the most popular multi¬ 
user/network operating systems. 

Matching this seemingly bound¬ 
less processing power is a cavernous 
double-wide chassis with room for 
over 14-GB of fully accessible disk 
storage (over 22-GB with soon-to-be 
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available 2-GB drives). Add 10 EISA 


expansion slots, three VESA VL 
local bus extensions, room for up to 
1 -GB of EDC (Error Detection & 


Correction) RAM, and our industry 
lea di ng 5 year/15 month 
j\W/ warranty with the first 
year of on-site service for 
.. free*, and you have a 


room for high speed disk arrays, 32-bit LAN 
adapters, and other network expansion 
options. As your network grows, the DX4 
processor module am easily he replaced with 
a 90- or 100-MHz Pentium processor. And 
when your needs increase even more, you can 
add n second Pentium processor, converting 
the Revolution MP into a true , symmetrical 
dual processing super server! 

server thaf s nearly impossible to 
outgrow. 

To join the new revolution in 
server technology, visit your local 
ALR reseller today, or call us ah 

800-444-4ALR 

ALR ra III! I'BailieJ on Cmpim-GD ALR INS 

ALR 

Advanced Logic Research, Inc 

WC 1 Jeronimo. Irvine CA 92758 

TEL: (7H) 581-6770 FAX: (714) 581-9240 
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In adherence with a '"shoppers bill of 
rights,” AT&T won't provide back-end 
vendors with information about individual 
users. But PersonaLink will be able to mon¬ 
itor behavior such as frequent trips by a 
user to a gi ven store. Then, when the user 
returns to that store, the network could Hag 
this to the vendor, who might decide to 
offer an on-the-spot discount or some oth¬ 
er purchase incentive. (The only way a ven¬ 
dor will be able to “acquire” a customer 
name is if a user buys something from a 
vendor, just as it is today in die real world.) 

Teaching New Tricks 

The ultimate benefit of Telescripf s agent 
architecture to users and vendors (and to 
AT&T) is the flexibility it affords. Con¬ 
temporary on-line services are generally 
monolithic: To add a new feature to AQL 
or Prodigy requires that it be written into 
the core, carefully tested, and brought on¬ 
line without disrupting 24-hour access. Per¬ 
sonaLink is also aiming for 24-hour ser¬ 
vice, but its design allows agents to teach 
the network new tricks all the rime. “Wc 
didn't have to build in all the capabilities 
ourselves ” says Alex Gillon, director of 
technology development for Personalrink 
Services. u This has huge implica¬ 
tions for network design and man¬ 
agement, because we don’t have 
to keep turning over the network 
software/ 4 

PersonaLink T s open design 
could unleash a cottage industry 
of agents: Perhaps someone will 
build a better mailbox or devise 
an agent to find Rolling Stones 
tickets. But the service also needs 
to be protected from disruptive 
or merely badly written agents; 
hence the major emphasis on se¬ 
curity provisions (sec the text box 
“Telescript Security”). 

AT&T’s PersonaLink and 
IBM’s Intelligent Communica- 
lions share their use of agents, 
their openness, and their enor¬ 
mous ambitiousness. fBM is 
looking for a way to keep its 
bread-and-butter large accounts 
in the fold, and Intelligent Com¬ 
munications will offer these cus¬ 
tomers a way to enable legacy ap- 
plications with mobile access. 

Rather than see customers drift 
away to distributed computing so¬ 
lutions from other vendors, IBM 
is providing the much-needed 
glue to pull together public and 
private E-mail, text, image, voice, 
and paging under a single um¬ 
brella—even if some or all of 


these services run on non-IBM platforms. 
While it’s refreshingly ecumenical, Intel¬ 
ligent Communications is deeply based on 
a familiar IBM concept: Some people will 
pay good money to have you take re spoil - 
sibilily out of their hands and provide a 
bulletproof solution, 

AT&T’s strategy is different: The com¬ 
pany doesn’t have a large base of business- 
computing users to protect but it does dom¬ 
inate the domestic market for voice and 
data telephony among companies and con¬ 
sumers. PersonaLink is a framework for 
the future of w ide-area tclccommuni ca¬ 
tions, whether it’s lor the purpose of calling 
your grandmother, negotiating a business 
deal, or buying a wool sweater. It has the 
potential of becoming the supermall of the 
information highway, the on-line service 
for the IBOmillion Americans not now on¬ 
line, but it could also form the basis for 
business-to-business electronic commerce. 

As with several projects in the telco 
giant’s past, however, PersonaLink be¬ 
trays an AT&T-centric worldview. The 
service is all new, requiring users and 
third-party vendors to start from scratch 
with new devices, new software* a new in¬ 
terface, and a new service subscription. In 


effect, AT&T is saying, “If everybody 
would just convert to our standard, we 
could all communicate.” On the other 
hand, IBM is saying, “Come one, come 
all; we’ll translate among your formats— 
and we'll charge you for the privilege.” 

AT&T argues that having once made 
the investment to leap into Telescript, users 
and vendors will discover richer on-line 
services and new ways of conducting busi¬ 
ness. Given that Tclescript is not propri¬ 
etary technology, AT&T argues that it will 
succeed because it is the first to market 
and will be the best at running a network. 

Perhaps AT&T’s biggest potential 
stumbling block is this conceptual contra¬ 
diction: PersonaLink is aimed at consumers 
and individuals and, for now, is accessed 
only from the cartoon-like Magic Cap in¬ 
terface. Yet the access devices (e.g., the 
$1500 Motorola Envoy) arc hardly priced 
at consumer levels. Resolving this conflict 
will have to be a priority for AT&T if it is 
going to attract a large enough base of users 
and a community of information and mer¬ 
chandise vendors. 

IBM’s dilemma will be that in trying to 
please everybody, it may be biting off more 
than it can chew. Its Intelligent Communi¬ 
cations service is already running 
a little late and isn’t expected to 
be fully up and running until late 
in 1995. Meanwhile, other ser¬ 
vices will continue to add gate¬ 
ways and format converters. If you 
add to these a universal mailbox 
and mail filter on your client, you 
can get much of what Intelligent 
Communications aims to provide 
but without ongoing charges. 

Agents aren't just a neat tech¬ 
nical breakthrough that simplify 
mobile access and enable new 
types of back-end services. To an 
increasing degree, they will be¬ 
come an essential aspect of WAN 
design because they handle ever- 
increasing complexity. Service 
providers can't possibly support 
the surging base of users, devices, 
and on-line vendors with mono¬ 
lithic system architectures. Adding 
more and more point-to-point 
gateways or rewriting their ser¬ 
vice’s core engine to accommo¬ 
date new features is economically 
infeasible. So the only choice is 
to embrace the new world of dis¬ 
tributed, modular, object-oriented 
technologies. 


Andy Reinhardt is BYTE's West Coast 
bureau chief. He can be reached on the 
Internet at aremfuirdt@bix.conc 


Telescript Security 

Among the biggest concerns about Telescript is that an agent 
isn't much different from a virus. General Magic and AT&T 
have addressed this problem in numerous ways. The first is 
that Telescript is an interpreted language. A virus is typical¬ 
ly executable code that inserts itself into a target machine; 
requiring agents to be interpreted at a destination precludes 
executing something unrecognizable or illegal. 

As described above. Tele script agents are encrypted and 
have to pass an authentication barrier. Once past it, they must 
have a valid address to go to (for additional security, users 
can layer end-to-end encryption on top of that built into the net¬ 
work), A place can also refuse to accept an agent if it's ask¬ 
ing for something the place doesn't want to provide. 

Tele script supports a scheme, known as permissions, to 
regulate the activities and life span of agents. It includes 
limits such as how long an agent can live, how many CPU cy¬ 
cles it can consume, and whether or not it can spawn children 
or clone itself. Permissions are negotiated among the agent 
place, and PersonaLink network itself: The agent asks for a 
set of permits, and the place and the network publish the sets 
they are willing to grant. The minimum coincidence of the 
three becomes the set of allowed permits. Thus, a mailbox 
could grant an agent from its owner the right to view its con¬ 
tents and delete messages but would refuse those rights to 
an agent representing somebody else. 
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Measure for Measure 


OLIVER SHARP 
AND DAVID F. BACON 


E veryone agrees that the 
best way to find the ma¬ 
chine that meets your 
needs is to run your own 
mix of applications on it and measure 
the results. Since this is often imprac¬ 
tical, if not downright impossible, the 
next-best approach is to run a typical 
mix of programs and average the re¬ 
sults together to come up with a mea¬ 
sure of performance. This is what the 
SPEC benchmark suite tries to do. 

Produced by the System Perfor¬ 
mance Evaluation Corp. (and hence 
their name), the SPEC benchmarks arc 
widely used as a tool for comparing the 
performance of platforms that use dif¬ 
ferent processors. By knowing enough 
about w hai the SPEC suite and other 
benchmarks measure, you can discov¬ 
er how to best use these tools to evalu¬ 
ate systems that match your needs. 



Before SPEC 

Prior to the advent of the SPEC suite, 
there were two common ways of re¬ 
porting performance. The first was the 
easiest: using system parameters, such 
as the clock rate of the processor or the 
number of instructions processed per 
time unit. This latter value, usually ex¬ 
pressed in MIPS (millions of instruc¬ 
tions per second), was popular for a 
while. However, it was never terribly 
accurate in comparing different archi¬ 
tectures, and it became even more troublesome when RISC 
processors became popular. 

RISC processors use simple instructions, so they need to pro¬ 
cess more instructions to do the same amount of work as a CISC 
machine. The Intel x86 architecture also causes trouble during 
performance measurements because it has wildly varying exe¬ 
cution timings, depending on which instructions are being mea¬ 
sured, Manufacturers tried to patch up the problem by using 
VAX MIPS—millions of VAX-equivalent instructions per sec¬ 


ond. As you can imagine, lhere were a lot of 
complaints about the way these numbers 
w f ere computed. 

The other common strategy for measuring 
performance relied on "synthetic” bench¬ 
marks, such as Whetstone and Dhrystone 
(see the text box "A World of Benchmarks” 
on page 68). These short programs were de¬ 
veloped in an attempt to mimic the behavior 
of existing applications; a programmer typ¬ 
ically studied a set of applications and de¬ 
veloped code that performed a representative mixture of arithmetic 
computations, loops, function calls, and so forth. 

Aside from the problem of making such codes truly represen¬ 
tative of real applications, synthetic benchmarks began to fall 
afoul of the improvements that were made in compiler optimi¬ 
zation. These improved compilers could determine that many 
computations were not actually being used and optimized them 
out of the code, making a mockery of the benchmark. Peculiar¬ 
ities in architecture design also skewed results. A system might 


The SPEC CPU 
benchmarks provide 
a standard yardstick 
for comparing 
performance across 
platforms 


OCTOBER 1994 BVTE ©a 


JAVIER ROMERO 01994 























Feature 


THE 5PEC92 BENCHMARK SUITE, RELEASE 1.1 


NAME 

INT/FLMT 

LANGUAGE 

LINES 

VECTORIZABLE? 

PRECISION 

008.espresso 

Minimizes Boolean functions. 

Int 

C 

11,000 

No 

N/A 

022Ji 

Runs Usp interpreter on nine-queens problem, 

Int 

C 

5000 

No 

N/A 

O23.eqntott 

Translates Boolean equations into truth table. 

Int 

C 

2600 

NO 

N/A 

026.conn press 

Compresses a file using adaptive Lempel-Ziv coding. 

Int 

C 

1000 

No 

N/A 

072.se 

Int 

C 

7100 

No 

N/A 

Calculates values within a spreadsheet based on the curses Unix cursor-control package. 




005. gec 

Int 

C 

58,800 

No 

N/A 

Part of the GNU C compiler, translating source tiles into optimized Sun-3 assembly language output. 



013.spice2g6 

Simulates analog circuits. 

Float 

Fortran 

15,000 

No 

Double 

OlS.doduc 

Float 

Fortran 

5300 

No 

Double 


A Monte Carlo simulation based on a thermo-hydraulic model for a nuclear-re actor component. 

034,mdljdp2 Float Fortran 3600 No Double 

Solves motion equations for a 500-atom model. 

039, wave 5 Float Fortran 6400 No Single 

Solves particle-in-celI simulation of equations of motion on a Cartesian mesh, 

□47.tomcatv Float Fortran 100 Yes Double 

Generates 2-D boundary-fitted meshes for general geometric domains, 

040 ora Float Fortran 300 No Double 

Traces rays through an optical surface containing spherical and planar surfaces, 

052.alvinn Float C 200 No Single 

Trains neural networks through a back-propagation algorithm, 

QSO.esr Float C 3300 No Single 

An inner-ear simulation relying on fast Fourier transforms and other math-library functions. 

Q77.md!jsp2 Float Fortran 3100 No Single 

Like 034.mdljdp2 t solves motion equations for a model of 500 atoms. 

O70.swm256 Float Fortran 300 No Single 

Solves a system of shallow-water equations using finite-difference approximations. 

G89.su2cor Float Fortran 1700 Yes Double 

Calculates the mass of elementary particles in the framework of the Quark Gluon theory. 

09Q.hydro2d Float Fortran 1700 Yes Double 

Uses hydrodynamic Navier Stokes equations to calculate galactical jets, 

G93.nasa7 Float Fortran 800 No Double 

Executes seven program kernels of operations used frequently in NASA applications, such as fast Fourier transforms and matrix manlpufatione. 

094.fpppp Float Fortran 2100 No Double 

Calculates a 2-electron integral derivative In quantum chemistry applications, 

N/A = not applicable. 


be particularly efficient in one feature that 
some benchmark used heavily (e.g„ Tune- 
tion-call overhead) and would thus look 
better than it probably should have. 

Enter SPEC 

Realizing that a realistic and widely used 
benchmark would be a major step forward, 
a group of companies, including DEC, 
Hewlett-Packard, IBM, Intel, and Sun, 
joined together to form SPEC. This non¬ 
profit company is charged with developing 
and supporting standardized benchmarks. 
SPEC is best known for its CPU perfor¬ 
mance suite, but it has developed, and con¬ 
tinues to investigate, benchmarks in other 
areas, such as graphics and networks. 

SPEC has identified a set of programs in 


widespread use, frozen the source code, 
established a way to measure performance, 
and defined a formula for averaging the 
individual results. The programs are di¬ 
vided into two sets: one that relies on in¬ 
teger computations and one that reiies 
on floating-point operations. The original 
SPEC benchmark suite was released in 
1989 (and is thus called SPEC89). SPEC92 
is a more recent follow-up, extending the 
total number of programs in the two sets 
from 10 to 20. 

Both suites measure the performance of 
each program and combine the values into 
summary statistics. The strategy for mea¬ 
suring a program is to time its execution 
and compute what's known as its SPEC - 
ratio by dividing a reference value by the 


execution time. If the reference is 10,000 
seconds, for example, a 1000-second run 
yields a SPECratio of 10. The reference 
value is the execution time on a VAX-11/ 
780, a popular VAX model. 

SPEC89 defined three summary met¬ 
rics: SPEC!nt89, $PECfpS9, and SPEC- 
mark89. To compute SPECint89, the 
benchmark finds the geometric average of 
the SPECratios for each integer-based pro¬ 
gram. SPECfp89 is the analogous result 
for the floating-point programs. SPEC- 
mark89 is computed by taking the geo¬ 
metric average of the other two values in 
an attempt to describe a system’s overall 
performance with a single number. 

SPEC made a few changes to the suite 
when it released a second, and considerably 
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A Revolutionary new tool that 
can edit anything on your disk. 

Edit any file on your disk or the disk sectors directly! 


Unique multi-mode, multi-file j 
editor handles any text, data ori- 
binary file up to 2 Gigabytes. | 


Browse or edit disk sectors 
directly. Cut and paste between r 
sectors and normal files. J 


| Fastest editor available 
h huge files. VEDIT.EXE is only 
110QK in size with no overlays. 


| Easy-to-use interface similar to 
-4—iMicrosoft and Borland editors. 
[Full mouse support. 


Edit in ASCII, Hex, Octal or J 
EBCDIC, or any combination of t 
modes using a spilt screen. 


'Safety features Include undo, i 

■ 4 edo, auto-save, browse-only j 

[mode and opt. backup files. i 

' i 


ntegrated File Editor and Disk Utility 

he new VEDIT PLUS 4.1 is the world's only integrated file editor 
nd disk utility. Not only can it edit any file, it also has the most 
iseful and easy-to-use disk/sector editing capabilities ever created, 
bu can open the entire disk, or portions thereof, just like a file. All 
if VEDIT's editing features are then at your fingertips including 
ophistlcated search/replace, translating and block operations. 

or example, while editing a document, you want to insert a previ¬ 
ously written paragraph, but you can't remember the filename. With 
'EDIT you simply open the disk and search for something unique in 
hat paragraph. When VEDiT finds it, you highlight the paragraph just 
ke a normal block and copy if to the file you are editing. 

utd if the paragraph you need is on another disk partition, e.g. on a 
IN IX or OS/2 partition, VEDIT can still find it for you. You can view 
he disk contents in hexadecimal or even in ASCII so that it displays 
jst like a normal file with ''newlines 11 * 

r EDIT is also designed to be a useful tool for recovering crashed 
lisks. You can directly access the partition table, the DOS file- 
llocation-table and the directory structure. 

rhe World's Only Universal File Editor 

>nly VEDIT can edit, view, patch, search/replace any file you'll ever 
ncounter - database (e.g. dBASE .DBF), mainframe, Postscript, .EXE 
nd other non-standard files. With its incredible speed, it can quickly 
dit 100 1 megabyte files that no other editor is fast enough for. It's 
he favorite of CD-ROM developers. 


New Features in VEDIT PLUS 4.1 

□ Innovative direct disk/sector editing and browsing, 

□ Edit session restore • resume editing where you left off. 

□ Translate a block or entire file with a supplied or user created 
table. E.g. translate from EBCDIC to ASCII or from IBM PC 
graphics characters to (Windows) ANSI character set. 

□ Custom editing functions can be added to the new {USER} 
submenu. 

□ New block commands - block fill and overwrite for both file and 
disk editing. New line and columnar oriented commands. 


File modes support DOS, UNIX and Mac text files, plus data files with 
fixed or variable length records. Display modes Include ASCII, 
Hexadecimal, Octal and EBCDIC, or any combination in a split 
screen. Long lines can be scrolled or wrapped. 

A user created translation table can be used for special display 
modes or for translating the file itself. 

Powerful Macro Language 

VEDIT PLUS'S new C-like macro language automates repeated editing 
operations, performs file translations and is ideal for "filters"* It 
permits "off-the-cuff' macros to be typed in and immediately 
executed; there is no compilation. 

The macro language is so powerful that just a few simple lines can 
do the same work as a tricky 100+ line C program. It can even 
interface to the hardware and machine language routines* 

Ultimate Programmer's Editor 

VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/reptace with regular expressions, 
template editing, smart indenting, parentheses matching and block 
operations by character, line, file or column* The flexible compiler 
support integrates tools from different vendors. VEDIT also has 
convenient word processing and printing. 

With over 140 configuration parameters and a fully configurable 
keyboard layout with unlimited keystroke macros, you can fine-tune 
VEDIT to your exact needs and personal preferences* 


FREE Fully Functional Demo! 

Call 1-800-45-VEDIT 


VEDIT PLUS - DOS single user license: $149; DOS network 5 user 
license: $325; UNIX/XENIX, QNX: $285. Also VEDIT for DOS: $89. 
30-day money back guarantee* 

A fully functional demo of VEDIT PLUS and a shareware VEDIT Jr, are 
available on CompuServe and on our BBS. 

VEDIT Is a regtstered trademark of Greenview Data Inc, 


Oil Free: 140045-VEDIT (1-800-458-3348) 
elephone: (313) 9964300, Fax: (313) 9964308 
IBS: (313) 996-1304, CompuServe: 71333,3656; GO VEDIT 

laii: P.O. Box 1586, Ann Arbor, Ml 48106 T 
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A World of Benchmarks 


W hile the SPEC ratings are prob¬ 
ably the most commonly used 
measure of performance, there is a wide 
variety of other standardized bench¬ 
marks. The list is too long for us to dis¬ 
cuss them all in depth here, but we’ve 
listed a few below to show the different 
ways that benchmarks are designed. 

Whetstone. An early synthetic bench¬ 
mark developed by Curnow and Wich- 
man in 1976. It measures floating-point 
performance and is used to compare ar¬ 
chitectures and the optimizing compil¬ 
ers that run on them. The code is short 
and has been translated from its original 
language (Algol) into many others. Al¬ 
though it is sometimes modified and is 
not always applied carefully. Whetstone 
has spread widely throughout the com¬ 
puter community and serves as a useful 
basis for discussing performance. 

Dhrystone. A synthetic benchmark de¬ 
veloped by Reinhold Weicker in the ear¬ 
ly 1980s that focuses on integer and 
string performance. The name is a play 
on words, paying respect to the influ¬ 
ence of its predecessor, Whetstone. 
Originally written in Ada, the benchmark 
has been ported to numerous other lan¬ 
guages and has become another popu¬ 
lar performance measurement. 

Unpack. Jack Dongarra has been a 
leader in the development of several 
widely used linear-algebra packages, in¬ 
cluding Linpack and Lapack. As part of 
that effort, he maintains a report that 
measures the performance of a broad 


variety of machines using various ele¬ 
ments of the Linpack library. 

NAS Parallel Benchmark. NAS Is a 
branch of the NASA Ames Research Lab; 
it works with many parallel architectures. 
Frustrated by the fact that it’s extreme¬ 
ly hard to compare all the wildly different 
architectures, members of NAS devel¬ 
oped an interesting alternative to tradi¬ 
tional benchmarking suites. 

On a parallel machine, an application 
must typically be rewritten completely, 
in a new form or a new language, for it 
to exploit the machine most effectively. 
The NAS suite provides a straightfor¬ 
ward sequential implementation of each 
algorithm, but the heart of the bench¬ 
mark is an algorithmic definition of each 
computation. 

Manufacturers are to report how well 
a simple port of the application runs, 
but they are also free to develop their 
own implementations, which are as ef¬ 
ficient as they can make them. A set of 
restrictions on the language can be used 
to ensure that a machine is not com¬ 
pletely unusable by a scientific pro¬ 
grammer who is familiar with other par¬ 
allel architectures. 

Using the NAS suite is a great deal 
more difficult than using something like 
SPEC, because it involves writing a set 
of tuned parallel applications. However, 
the suite gives manufacturers a chance 
to demonstrate what their machines can 
do in a way that is impossible with more 
traditional benchmarks. 


Perfect Club. The University of Illinois, 
which has worked with supercomputing 
for many years, was not satisfied with 
the benchmarking techniques being 
used. The university’s Perfect Club suite 
takes the same general approach that 
the SPEC suite does: Assemble a set 
of real applications donated by inter¬ 
ested parties and organize them into a 
standardized benchmark. In fact, the 
Perfect Club has recently become part of 
SPEC. 

The Perfect Club programs are float¬ 
ing-point-intensive and are usually exe¬ 
cuted on supercomputers. A major goal 
of the Perfect Club project was to char¬ 
acterize applications in terms of their 
algorithmic behavior, allowing users to 
get meaningful predictions of the per¬ 
formance they could expect for their own 
applications. 

iCOMP. In the old days, Intel had a 
few different chips on the market that 
were relatively easy to compare to each 
other. Then came the proliferation of 
486SX versus 486, clock doubling, and 
so forth. To help the consumer figure 
out how different Intel processors com¬ 
pare to one another, the company de¬ 
veloped an index that provides a single 
number to measure them. It is based 
solely on the processor and does not 
reflect the performance of a particular 
machine design. The metric hasn’t re¬ 
ally caught on yet. but Intel’s marketing 
muscle may succeed in making it more 
prominent. 


expanded, version in 1992. It decided that 
the integer and floating-point measure¬ 
ments were too different to combine into 
one value, so SPECmarks were eliminated 
in SPEC92. In addition, there are two new 
ratings, which are called SPECrate_fp92 
and SPECrate_int92. These are designed 
to measure how well the system handles 
multitasking and are computed by running 
multiple copies of a benchmark simulta¬ 
neously. 

The SPECrate formula takes the ratio 
of reference time to measured time and 
scales it by a constant value and by the 
number of instances of the benchmark that 
are executing. This value cannot be com¬ 


pared to the SPECfp or SPECint rating, 
but it lets you compare how one architec¬ 
ture versus another degrades due to multi¬ 
tasking. 

The suite has changed substantially, so 
SPEC89 and SPEC92 values cannot be 
compared. SPEC recommends that the 
SPEC89 suite no longer be used, so this 
article will focus on the newer version. 

The SPEC92 floating-point suite con¬ 
tains 14 programs; the integer suite has 
six. The table “The SPEC92 Benchmark 
Suite, Release 1.1” on page 66 summa¬ 
rizes the programs, noting the language 
they are written in, their size, numeric pre¬ 
cision (if relevant), and whether they vec¬ 


torize, and gives a brief description of each. 

The table “SPEC Results” on page 70 
shows the SPEC ratings of a number of 
different machines. The values are a sub¬ 
set of those published in the SPEC newslet¬ 
ter. If you have access to the World Wide 
Web. you can find the latest newsletters 
and other information on the University 
of Tennessee server at http://netlib2.cs.utk 
. ed u/pe rfor m ance/h t m 1/PD S top. h t m 1. 

Interpreting SPEC 

Although the SPEC rating shouldn't be 
used blindly, the existence of the suite and 
its standardization have constituted a great 
step forward in benchmarking. It is quite 
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Price and performance are key factors when making business 
buying decisions. Perhaps that explains why Corporate 1000 
companies are making the move to the ViewSonic 15G moni¬ 
tor. This new 15” monitor (13.9” diagonal viewable area) is 
an extraordinary value with features normally available only 
on large, expensive models. 

Talking about business, we developed this 15” monitor to be 
the answer for your display requirements. The multifrequency 
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Combining its intense colors and sharp, crisp images, this 
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x 1,024. Your employees will appreciate the superb quality of 
the monitor, while your accountant will appreciate the price! 


In keeping with today’s concern for the environment, the 
ViewSonic 15G is both low radiation MPR-II and EPA Energy 
Star compliant. This monitor powers down to under 5 watts 
when inactive, which saves energy and lowers your electric bill. 

Successful business people are savvy buyers - 
that’s why they’re rushing out to buy the 
ViewSonic 15G... they See The Difference! 
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SPEC RESULTS 

One surprising aspect of perusing different SPEC ratings is the overlap between x86 systems and RISC-based workstations. A PC based 
on a lOOMHz Pentium outperforms a SparcStation 20 in integer calculations and costs less. The fastest RISC processors do, however, 
provide much better floating-point performance. 


SYSTEM 

PROCESSOR 

CLOCK (INTERNAL/BOS) 

EXTERNAL CACHE 

SPECJNT92 

SPECFP92 

Compaq Deskpro 

486DX2 

66 MHz/33 MHz 

256 KB (level 2) 

32,2 

16.0 

Digital prototype 

DECchip 21164 

300 MHz 

Hone 

300 

510 

HP 9000 735/125 

PA-RISC 7150 

125 MHz 

256 KB4/256 KB-D (both level 1) 

136 

201 

IBM RS/6000 Model 41 

PowerPC 601 

80 MHz 

512 KB (level 2) 

88 

99 

Intel prototype 

Pentium 

100 MHz/66 MHz 

512 KB (level 2) 

100 

80.6 

SGI Indy 

R46G0PC 

ICO MHz 

1 Me (level 2) 

62.8 

49.9 

Sun SparcStation 20 Model 6 

SuperSparc 

60 MHz 

1 mb (level 2} 

89 

103 


a useful measure for the general-purpose 
computer user and represents a major im¬ 
provement over its predecessors. The par¬ 
ticipation of many different companies 
keeps the playing field relatively level, al¬ 
though there has been no shortage of in¬ 
tense politicking and internal struggle. 

The most important point to keep in 
mind when reading and comparing SPEC 
numbers is that they are narrowly focused 
on measuring the performance of the CPU 
(or, more accurately, 
the ability of the CPU, 
memory system, and 
compiler to cooper¬ 
ate). While the speed 
of the CPU is certain¬ 
ly an important part 
of a machine's perfor¬ 
mance, other issues 
can be much more im¬ 
portant. depending on 
the way the machine 
is being used. For in¬ 
stance, many of the huge mainframes used 
by banks to handle check transactions 
offer relatively modest CPU performance 
because they are optimized for I/O oper¬ 
ations. But trying to replace them with 
a workstation that has an equal or higher 
SPEC rating would be a total disaster. 

Know What You're Measuring 

Although the CPU is one of the easier parts 
of a system to measure, it isn’t always the 
most important one, as the above exam¬ 
ple illustrates. Performance is always lim¬ 
ited by the weakest link in the chain, so 
the system with the highest SPEC rating 
isn't necessarily the best one for your par¬ 
ticular needs. 

A common source of delay, for exam¬ 
ple, is I/O. While the CPU is wailing for 
the disk or the network, the number of 
MFLOPS it could otherwise perform may 
be impressive but won’t help much, I/O 
is often triggered when the operating sys¬ 
tem runs out of RAM in the machine and 
is forced to swap data out. At a critical 
point, swapping turns into thrashing, and 


performance drops through the floor. For 
many systems, doubling the amount of 
RAM would do much more for perfor¬ 
mance than doubling the speed of the pro¬ 
cessor. 

Applications where a system handles a 
series of updates to a database, known as 
transaction-processing applications, are 
often more dependent on I/O behavior than 
on the CPU's performance. To address the 
needs of this market niche, there are spe¬ 
cialized benchmarks 
that are much more 
accurate in measuring 
transaction perfor¬ 
mance than the SPEC 
CPU suite. 

Another important 
thing to consider is 
whether you are run¬ 
ning programs that 
have been compiled to 
run on your CPU. Be¬ 
cause there is so much 
software available for the Intel x86 chips, 
many of the fast RISC CPUs use emulation 
to give users access to more programs. Un¬ 
fortunately, emulation takes a terrible toll 
on performance, slowing down a chip by 
a factor of 3 or more (sometimes much 
more). For example, although a DEC Al¬ 
pha 21064 is much faster than a 486/33 
when running native code, it's much slow¬ 
er than the 486/33 when emulating the x86 
instruction set. 

Finally, there is a wide variety of spe¬ 
cialized hardware that may be the lim¬ 
iting factor in determining performance. 
For example, some machines sport a DSP 
(digital signal processing) chip to manage 
sound waves; these chips encode a small 
set of operations into hardware so that il 
can execute them quickly. If your machine 
is largely used for sound mixing and has 
sufficient I/O capacity, the performance 
of the CPU may not be particularly im¬ 
portant. Some machines have special en¬ 
gines that handle the math needed for 3-D 
graphics. On a more modest scale, the dis¬ 
play adapter in a personal computer may 


be the pan of the system that has the most 
effect on the user’s perception of its per¬ 
formance. 

SPEC and You 

The SPEC applications are designed to re¬ 
flect the needs of a typical computer user, 
so you may be able to engage in some se¬ 
lective interpretation to make the statis¬ 
tics more useful to you. The integer pro¬ 
grams range from system-administration 
to programming and business applications, 
while the floating-point codes include a 
wide variety of scientific programs. 

The simplest way to refine your under¬ 
standing of ihe ratings is to pay attention to 
only one or the other number. If your needs 
do not include molecular modeling and 
computational fluid dynamics, for exam¬ 
ple, you may find that the SPECfp rating 
of your processor is largely irrelevant The 
Intel x86 architecture has never been a 
very fast floating-point engine, but that 
fact has had little impact on most of the 
people who use it. 

Some users, however, have unusual re¬ 
quirements and may need more informa¬ 
tion than they can get from the summa¬ 
ry ratings. If you rely on a small group of 
specialized codes and are concerned about 
their performance, one solution is to cob¬ 
ble together your own summary statistics 
by choosing the most closely related mem¬ 
bers of the SPEC suite and ignoring the 
others. 

In addition to the obvious distinction 
between integer and floating-point, the 
table "The SPEC92 Benchmark Suite, 
Release 1.1" shows whether each SPEC 
program is single- or double-precision and 
whether it vectorizes well. Some archi¬ 
tectures are particularly good or bad at 
handling one level of precision versus an¬ 
other, 

Vectorization can also skew results dra¬ 
matically; a vector architecture or a su¬ 
perscalar one with a good compiler will 
execute vectorizable code quickly, if you 
can vectorize your program, the compil¬ 
er’s efficiency at finding opportunities and 


The system with 
the highest SPEC 
rating may not be 
best for you. 


70 BY nr E OCTOBER 1994 










The Authority in 
Windows NT Backup. 
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they turn to 
Arcada. 
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protection for 
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Windows NT information systems. 

In fact, Microsoft, the world’s 
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Windows NT, uses Arcada 
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Actually, it’s the 
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the architecture for exploiting them are of 
crucial concern. If, on the other hand, your 
code vectorizes poorly or not at all, the 
SPECfp ratings of vectorizing architec¬ 
tures could be misleading. 

When you have the SPEC ratios of all 
the programs in the suite, you can com- 
pen sate for these various factors simply 
by defining your own summary statistic, 
which you could call My SPECfp, The sim¬ 
plest way to do this is to pick the programs 
that are similar to your own applications 
and ignore the rest, 

A more sophisticated approach is to as¬ 
sign each application a weight based on 
how relevant it seems to be to your own 
needs. Then you compute MySPECfp for 
each architecture of interest and use that 
rather than the standard value to make your 
comparison. You might also compute the 
ratio of MySPECfp to SPECfp on each ar¬ 
chitecture to see how much difference your 
customization makes to the results. 

Even though most users can probably 
match their CPU requirements fairly well 
by picking and choosing among SPEC pro¬ 
grams, there are a few operations that are 
not well represented. For instance, none 
of the programs is primarily dependent on 
the performance of pointer operations. If 
you have a program that spends most of 
its time in tight loops walking over com¬ 
plex data structures, the SPEC rating may 
not reveal which architecture is particu¬ 
larly well tuned for you. 

Additionally, none of the SPEC pro¬ 
grams is a heavy user of integer division. 
Although this operation isn't all that com¬ 
mon, it is very important in manipulating 
images compressed using the MPEG for¬ 
mat. In general, if you are very much de¬ 
pendent on a specific algorithm that may 
be unusual in its computational behavior, 
it is useful to run some of your own tests to 
supplement the SPEC ratings before you 
make a final decision about which system 
is best for your needs. 

Reliability and Benchmarks 

The most difficult task in benchmarking 
is achieving consistency in the face of in¬ 
telligent and motivated adversaries and a 
broad variety of architectures, compilers, 
and environments. The war between the 
benchmark developers and those who try 
to outwit them has a long and colorful his¬ 
tory, attesting to the ingenuity and persis¬ 
tence of both sides. 

You can infer some of the tactics of the 
past by reading the document that defines 
how SPEC ratings can be computed. It for¬ 
bids, for example, the insertion of special 
code into the executable based on the name 
of the function being compiled. This was a 


classic gambit done by compiler writers, 
who could use highly optimized and hand- 
tuned code for the key routines in a bench¬ 
mark. 

The measurement programs provided 
with the benchmark suite also check the 
output of each program to make sure that 
the architecture not only runs quickly but 
also produces the correct answer. Many 
optimizing compilers offer switches that 
allow them to assume the program is well 
behaved so they can use optimizations that 
would otherwise be unsafe. Not every 
benchmark user has been completely scru¬ 
pulous in making sure that these assump¬ 
tions were correct. 

Another old trick is to have a special 
library that tunes the standard system 
routines for a particular benchmark. If 
the benchmark allocates 
memory only in, say, 

200-byte chunks, the 
allocation routine can 
be rewritten so that it 
runs extremely fast. The 
SPEC suite can be com¬ 
piled with specialized li¬ 
braries as long as they 
are not specific to any in¬ 
dividual program. Since 
the suite as a whole contains such a broad 
variety of programs, there is relatively lit¬ 
tle opportunity to affect the overall rating 
with such dubious tactics. 

The guideline document does allow cer¬ 
tain favorite tricks, as long as they are doc¬ 
umented. For instance, the Unix operat¬ 
ing system can usually be pul into what is 
called single-user mode, where a number 
of the features of the operating-system ker¬ 
nel are disabled. Since there is less sys¬ 
tem overhead, performance can improve 
significantly. Source code changes are al¬ 
lowed when they are necessary for porta¬ 
bility, hut the fact that they were made 
must be noted when the test results are re¬ 
ported publicly. 

Even without any covert gamesman¬ 
ship, determining Lhc best performance of 
a program on a given machine is difficult. 
Modem compilers often provide a lengthy 
list of switches that allow the programmer 
to fine-tune the optimization strategy. Sub¬ 
tle interactions can yield substantial dif¬ 
ferences in final performance that are dif¬ 
ficult to predict. The manufacturer has a 
tremendous incentive to do everything pos¬ 
sible to improve its products' SPEC rat¬ 
ings, so it will devote care and attention 
to that end and will thus achieve better 
performance than the average program¬ 
mer would. 

However, SPEC is in the process of 
changing its policy so that the reported re¬ 


sults are more in line with the performance 
that users will actually see. SPEC is intro¬ 
ducing a new rating, called the SPECbase, 
that places a set of restrictions on the flags 
that can be specified during compilation. 
So, in addition to SPECfp92, there is now 
a SPECbase_fp92, and so forth. 

The new rating requires, among other 
things, that the same flags be used for all 
benchmarks and that the options be safe. 
When reporting the results for a machine, 
manufacturers must report either just the 
SPECbase values or both the SPECbase 
results and the fully tuned results. The new 
policy should be in effect by the time you 
read this. 

By providing a large suite of applica¬ 
tions and restricting the tricks that manu¬ 
facturers can use, SPEC has helped to 
make the numbers game 
more respectable. Al¬ 
though manufacturers 
examine each SPEC 
program carefully and 
tune a machine to im¬ 
prove its rating, the size 
and diversity of the 
SPEC applications make 
it difficult to perform 
them well without also 
speeding up everyone else's code. Wher¬ 
ever there are benchmarks, there will be 
efforts to outwit them, but the existence 
of the SPEC suite has done much to im¬ 
prove the honesty of reported results. 

A Realistic Picture 

The SPEC benchmarks are a major im¬ 
provement over their predecessors. By re¬ 
lying on real applications, they provide a 
realistic picture of performance. However, 
they are not perfect. Before you accept the 
SPEC values as holy writ, you must de¬ 
cide whether the mix of applications in the 
benchmark suite is similar to your own. 
You must also consider how important 
CPU speed is to you and whether some 
other aspect of the system is the real per¬ 
formance bottleneck. 

Seemingly authoritative measurements 
such as the SPEC values are seductively 
tempting because they make comparisons 
so easy. It's up to the savvy customer to 
look past the numbers to understand how 
they can be used in making informed de¬ 
cisions, ■ 


Oliver Sharp works for Colusa Software in Berke¬ 
ley. California. David F. Bacon is a researcher 
at the IBM T. J. Watson Research Center (Haw¬ 
thorne. NY). Both are doctoral candidates at the 
University of California—Berkeley. You can contact 
them on the Internet in otiver@cs.berkeiey.edu 
and dfb@cs.berkeley.edu. respectively, or on BIX 
do ' editors . ,+ 
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Extraordinary Extras! 


A wonderland of value: Gateway 2000’s peripherals and 
software, sold only with the purchase of a system. 

MULTIMEDIA 

Basic Audio Multimedia Kit 

Here’s everything you need to add multimedia to a Gateway PC. 

■ Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster™ cards, with MIDI/game port, mic in, stereo line in/out 

■ 2 Labtec* CS-180 speakers 

$ 109 (with system purchase) 

Wavetable Audio Multimedia Kit 

Once you’ve heard wavetable audio, basic audio will never do! 

■ Ensoniq Soundscape 16-bit wavetable sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, 

MS Windows Sound Sytem and MT 32 

■ New Altec Lansing ACS-31 three-piece speaker system 

■ Midi Soft Sound Explorer and Time Warner’s Aegis software 
$249 (with system purchase) 

Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. $99 

Multimedia Software Starter Pack 

You get nearly $700 worth of software for less than $100! Package includes 
Cinemania ’94, Mad Dog McCree, Tuneland, Mayo Clinic Family Health Book, 
Better Homes and Gardens Cookbook, The Lawnmowcr Man, Sitting on the 
Farm, Mavis Beacon Teaches Typing, Chess Master 3000, U.S. Atlas and World 
Atlas. You also get a compact disc cleaner and 20-disk storage rack. $99 



CrystalScan® 17-Inch Monitor 

Non-interlaced color monitor with intelligent multi-scanning analog color 
display capable of 1280 x 1024 resolution in non-interlaced mode, .26 dot pitch. 
Upgrade from a 14-inch CrystalScan 1024NI monitor $395 
Upgrade from a 15-inch CrystalScan 1572 monitor $335 
(Upgrade prices good only at the time of system purchase.) 

COMMUNICATIONS & STORAGE 

TelePath ,M II Fax/Modem 

Internal fax/modem. 14,400bps modem, V.32bis, with 14,400bps fax capability. 
Includes data and fax communication software, CoSession™ Host remote 
diagnostics, plus a CompuServe* trial membership. $99 

Colorado Memory Systems® TBU 

250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows™ and DOS software, one tape and cable. $149 


PRINTERS 

Hewlett-Packard 4L LaserJet Printer 

A ftill-featured 300dpi printer loaded with enhanced PCL 5 and 26 scaleable 
typefaces with 1MB standard HP Memory Enhancement Technology. 

Includes parallel cable. $699 

Hewlett-Packard 4P LaserJet Printer 

A 600dpi printer for four times the dots of 300dpi laser printing with enhanced 
PCL 5 and 45 scalable typefaces. 2MB standard memory and 3 universal 
SIMM slots available for additional memory or PostScript fonts. 

Includes parallel cable. $999 

Epson* Stylus™ 800 Ink Jet Printer 

Get the look of a laser at a dot matrix price with the Stylus 800. Prints 150 
characters per second at 360dpi — fast and quiet! 

Includes parallel cable. $289 

Call for other printer options, including more Hewlett-Packard printers . 

NETWORKING 

Ethernet Adapter from 3Com® 

Ultra high-performance 16-bit Ethernet cards from the world leaders in Ethernet 
technology. 

16-bit Triple Media Card supports BNC, AUI and Twisted Pair media $119 
16-bit Twisted Pair only $99 

Token Ring 

IBM* 16-bit Token Ring card $429 

PORTABLES |L 

Peripherals and upgrades available only with a Gateway portable purchase. 
PCMCIA Cards 

■ TelePath 14,400 Fax/Modem. $249 ■ Token Ring adapter. $449 
(Abo in X-Jack version, same price) ■ HandBook VGA adapter. $229 

■ 9,600/2,400 Fax/Modem. $149 

■ Ethernet adapter. $149 
Other Accessories 

■ 2.2Ah NiMH batteries. Call for prices | Extended VIP warranty — we 

I HandBook 3.5 1 ' external floppy. $99 ship a replacement to you within 
I ColorBook carrying case. $49 24 hours during warranty. Point 

■ HandBook leather carrying case. $55 of sale only. $100 

Call the Gateway 2000 special component add-ons division at 
800-846-2080for our complete line of extras for Gateway customers . 


GATEWAY2O00 


“ You ve got a friend in the business. 


800 - 846-2058 

01W4 Gateway 2000, Inc, Gateway 2000. AnyKcy, CrystalScan, HandBook, black-and-white spot design. “G" logo and “You’ve got a friend in the business’* slogan are registered trademarks, and ColorBook, DooLinc, Family PC, EZ Point and 
TelePath are trademarks of Gateway 2000, Inc. The Intel Inside Logo, Intel, Pentium and OverDrive are trademarks or registered trademarks of Intel Corporation. All other brands and product names are trademarks of registered trademarks of their 
respective companies. Monitors' diagonal measurements indicate the srze of the cathode-ray tube. All prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 






It’s Midnight. 

Do You Know Where 
Your Software Is? 
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Bringing software into the world is a little 
like bringing up children. You always 
know where they start, but you seldom 
know where they’ll end up. These days, 
with illegal use of software so common, 
concernai developers have good reason to 
worry' about the products of their labor. 
That’s where HASP # -The Professional 
Software System, 
comes in. 

Like a respon¬ 
sible babysitter, 

HASP accom¬ 
panies your 
software wherever it 
goes. With HASP there, 
your software won't run out of 
control. Without HASP, in fact, your 
software won’t run at all. 


For developers, HASP provides the highest 
level of security and reliability. For 
legitimate users, HASP is a friendly and 
transparent solution. Once connected, they 
won’t even feel it's there. 

And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

The HASP Family of software protection 
products. Because software developers have 
enough sleepless nights already. 

Since 19S4, nearly one million HASP keys 
have enabled thousands of software 
developers, in more than 60 countries, to 
protect their software. 

Get serious about software protection. 

To find out why HASP is the fastest 
growing form of software protection in the 
industry, order your HASP evaluation 
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I Australia GonLah 3 8985685 
I Egypt Zdnddein 2 3604632 I 


i Czech A! tins 2 766085 ■ Chile Micrologica 2 222 1388 ■ Denmark Herendsen 39 577100 
Finland ID-Systems 0 870 3520 ■ Germany CSS 201 278804 ■ Greece Unibrain 1 6856320 


MjrSsnrf ■ ItaJy p * rtner 2 26147380 ■ Japan Athena, 3 58 213284 ■ Korea Dae-A 2 848 4481 ■ New Zealand Training p 4 5666014 
WINDOWS*. ■ Ptl t an( t Systherm 61 475065 ■ Portugal Futurmatica 1 4116269 ■ South Africa D Le Roux, 11 886 4704 ■ Spain PC Hardware. 3 4493193 
COMPttiHLE “ ■ Switzerland Opag 61 7112245 ■ Taiwan Teeo 2 555 %% ■ Turkey Mikrobeta 312 467 7504 
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Unix at 25 



N ew Jersey, in the muggy 
summer of 1969, was 
the birthplace of Unix, 

It was born out of the 
frustration that resulted when AT&T’s 
BTL (Bell Telephone Labs) withdrew 
from the Multics (Multiplexed Infor¬ 
mation and Computing Service) proj¬ 
ect, a joint attempt by BTL, General 
Electric, and MIT to create an operating 
system for a large computer accom¬ 
modating up to a thousand simultane¬ 
ous users. 

The story of the subsequent growth 
and development of Unix is the tale of 
one of the major developments in com¬ 
puting. “[Unix] put into the realm of 
the user things that were just incon¬ 
ceivable prior to that," notes David Tol- 
brook, inventor of the First dynamic 
cursor. He adds that Unix was not so 
much a greaL advance in computing as 
it was a great simplification. It demon¬ 
strated that a relatively small operat¬ 
ing system could run on multiple hard¬ 
ware platforms. Unix, for the first time, 
showed that an operating system could 
be portable, machine-independent, and 
affordable. 

Some of the Unix operating system’s 
greatest strengths, however, stem not 
from its simplicity but from the truly 
collaborative nature of its development 
and evolution. Rather than being the 
product of a manufacturer with hard¬ 
ware to sell, Unix grew from the desire of a few individuals to 
build a system that was simple, could support more than one 
user, and could serve as a comfortable programming environ¬ 
ment. Other endearing attributes were forced upon Unix by 
the arcane attitude of its foster parent, AT&T, toward would-be 
playmates, 

AT&T’s “house rules" for Unix included no support, no bug 
fixes, and no credit. The strict rearing practices of AT&T con¬ 
trasted with the congeniality of Unix’s conception, but both had 
the effect of encouraging collaboration among Unix users. As a 


result, Unix was not only the first portable op¬ 
erating system but the first, and arguably only, 
collaboratively developed and supported oper¬ 
ating system—a true open system. 

Family Tree 

The roots of the Unix operating system go back 
to Multics. Although it would later become a 
limited success, in early 1969 the Multics op¬ 
erating system could bardy accommodate three 
simultaneous users. Ken Thompson, at BTL, began working on 
a game called Space Travel on a Multics machine—a GE-645, 
Space Travel was actually a serious astronomical simulation pro¬ 
gram, not merely a game. But it cost a great deal of compute 
lime to play Space Travel on the GE-645 machine, and “frivolous" 
operating-system development efforts were deemed unjustifi¬ 
able by BTL. 

Fortunately, Thompson and Dennis Ritchie located a DEC 
PD P-7 computer that was not in use. Hie PD P-7 had a 340 dis¬ 
play, but the system came w'ith only an assembler and a loader, 
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and just one user at a time could use the 
computer. On this crude and restrictive 
environment, parts of a single-user Unix 
system were soon developed: Space Trav¬ 
el was rewritten for the PDP-7, and an as¬ 
sembler and a rudimentary operating-sys¬ 
tem kernel were written. 

During April, May, and June of 1969, 
Thompson toyed with the idea of writing a 
multiuser file system. “It was never down 
to a design to the point of where 
you put the addresses and how 
you expand files and things like 
that/' Thompson explains. “Den¬ 
nis [Ritchie], [Rudd] Canaday, 
and I were discussing ideas of 
the general nature of keeping the 
files out of each other’s hair, and 
the nitty-gritty of expanding the 
real implementation. [And the 
discussions] became the work¬ 
ing document for the file sys¬ 
tem, which was just built in a 
day or two on the PDP-7.” 

Ritchie, Thompson, and Joe 
Ossanna—all Multics veter¬ 
ans—had tried several times 
to convince BTL to purchase 
a computer for the company’s 
computing research group. But 
in 1969, most computers meant 
an expenditure of well over 
$100,000. And despite its work 
on file systems and tools, the re¬ 
search group still had no com¬ 
puter of its own. Efforts to get 
BTL to purchase a PDP-10, or 
to at least partially lease or pur¬ 
chase a machine, were totally 
unsuccessful. 

Ossanna then suggested the purchase of 
a PDP-11/20 for a text-preparation proj¬ 
ect, in part because the administration at 
BTL regarded text processing as some¬ 
thing useful. As a result of the PDP-7 de¬ 
velopment efforts to date (and confidence 
in the value of the text-processing system 
to be developed). Max Mathews, director 
of acoustics research, agreed to chip in 
seed money for a system. The PDP-11 pur¬ 
chase was approved. Doug Mcllroy, an¬ 
other Multics veteran, notes that “without 
that helping hand from outside computer 
science, Unix might never have gotten be¬ 
yond the fetal stage.” 

Unix Development System 

It was summer 1970 before the PDP-11 
became available to the research group. 
At first, “only the processor and memory 
arrived; there was no disk, and there was 
no operating software,” notes Ritchie. 
Nonetheless, Unix came alive soon there¬ 
after. “Ken [Thompson] got it going be¬ 


fore there was a disk,” he continues. “He 
divided the memory into two chunks, got 
the operating system going in one piece, 
and used the other piece for a sort of RAM 
disk.” 

Later, when the disk arrived, work pro¬ 
ceeded on both the operating system and 
the text processor. “We knew there was 
a scam going on—we’d promised [to de¬ 
velop] a word processing system, not an 


operating system,” Ritchie adds. But the 
text-processing project was a success, and 
the patent department of BTL became the 
first commercial Unix user, sharing the 
PDP-11/20 with the research group. 

Unix’s development at this point pro¬ 
ceeded under several basic philosophical 
principles: Write programs to do one thing 
and do it well; write programs so they will 
work together; and write programs to han¬ 
dle text streams. These properties consti¬ 
tute a universal interface. 

Unix Goes Public 

With several BTL staff members from out¬ 
side the research group using the typeset¬ 
ting facilities of the PDP-11, the need to 
document the operating system grew. The 
result was the first Unix Programmer's 
Manual by Thompson and Ritchie, which 
was dated November 3, 1971. A second 
edition, which appeared in June 1972, not¬ 
ed that “the number of Unix installations 
has grown to 10/' From that point forward, 
the various versions emanating from New 


Jersey were designated (ambiguously) by 
edition (which referred to the manuals) 
and by version (which referred to the disks 
or tapes). See the text box “BTL Unix Edi¬ 
tions” on page 78. 

By the third edition, the number of in¬ 
stallations was 16; by the fourth, it was 
“above 30”; by the fifth, “above 50.” That 
was 20 years ago; the numbers grew too 
fast for listing thereafter. One of those first 
16 sites in 1972 was New York 
Telephone (which was part of 
the Bell System). The first user 
not based in New Jersey was 
Neil Groundwater (who was 
then with New York Telephone 
and is now with Sun Microsys¬ 
tems in Colorado Springs). 

Then in October 1973, 
Thompson and Ritchie gave a 
paper at the SOSP (Symposium 
on Operating System Princi¬ 
ples), and the cat was out of the 
bag. Immediately after SOSP, 
other sites began requesting 
this new system. The first user 
to get a tape of the system was 
Lou Katz at Columbia Univer¬ 
sity in Manhattan. “Cy [Cyrus 
Levinthal. chair of the depart¬ 
ment of biological sciences] got 
RK05s [disk packs] for the de¬ 
partment, but we didn’t have 
a drive,” Katz says. “So I drove 
down to Murray Hill, and Ken 
[Thompson] cut me a 9-track 
tape.” 

That was in July 1974; Unix 
was not quite five years old. 
Then the publication of the SOSP paper 
in the July issue of the Communications 
of the ACM caused an explosion in de¬ 
mand for the fledgling operating system. 

Early Cooperation Among Users 

The general attitude of AT&T toward 
Unix—“no advertising, no support, no 
bug fixes, payment in advance”—made it 
necessary for users to band together. It is 
important to remember that AT&T was 
operating under a consent decree, and it 
would be nearly a decade before Judge 
Harold Greene would issue his ruling that 
created the Baby Bells. 

The decision on the part of the AT&T 
lawyers to allow educational institutions 
to receive Unix but to deny support or bug 
fixes had an immediate effect: It forced 
the users to share with one another. They 
shared ideas, information, programs, bug 
fixes, and hardware fixes. The first meet¬ 
ing of the Unix User Group—which would 
later become the Usenix Association— 
was held on May 15, 1974, in the Merritt 
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Conference Room at Columbia's College 
of Physicians and Surgeons* About two 
dozen people showed up. 

Then, a little over a year later—in July 
1975—Mel Ferentz, then at Brooklyn Col¬ 
lege, issued the first Unix news report: 
“Circulation 37.” In a very short period 
of Lime, the Universities of Waterloo and 
Toronto in Canada, the University of New 
South Wales in Australia, Queen Mary 
College in London, and the International 
Institute for Applied Systems and Analy¬ 
sis (Laxenburg, Austria) had all received 
RK05s or tapes. 


Chuck Haley and Bill Joy* They were fas¬ 
cinated by Unix and began working on the 
Pascal system that Thompson had hacked 
together, improving it to the point where it 
became the programming system of choice 
for the students. 

However, when I he university's Model 
33 Teletype terminals were replaced by 
ADM-3 screen terminals, Haley and Joy 
felt frustrated by ed, the line editor. They 
took an editor called ern-—which stood for 
“ed for mortals"—that had been devel¬ 
oped by George Coulouris at Queen Mary 
College in London, and they developed 


BTL Unix Editions 


B elow is a list of the 10 AT&T BTL 
(Bell Telephone Labs) editions of the 
Unix Programmer's Manual, The tenth 
edition was published commercially in 
1990. The first six editions bear the names 
of Thompson and Ritchie on the title page; 
the seventh edition was headed, for the 
first time, with the statement "Unix (mi) 


The AT&T lawyers, concerned with 
consent-decree compliance, had believed 
it was safe to allow universities to have 
Unix. Soon they decided to let two more 
agencies license the system: the U.S, 
government and The Rand Corporation, a 
research organization run on government 
funds. But this decision was the prover¬ 
bial camel's nose. There were 33 institu¬ 
tions on Ferentz's 1975 list of users; there 
were 138 in September 1976, 37 of them 
outside the U.S* And, in 1977, Interactive 
Systems (Santa Monica, CA) became the 
first company to support Unix commer¬ 
cially. It was soon followed by Human 
Computing Resources in Toronto. 

Berkeley Software Distribution 

One of the 33 institutions on Ferentz's 
1975 list was the University of Califor- 
nia-Berkeley, where Ken Thompson had 
been a student. In 1975 he returned as a 
visiting professor, bringing the latest ver¬ 
sion of Unix with him. 

Arriving at the university at nearly the 
same time were two graduate students: 


lime-sharing system," with no names, al¬ 
though there is a brief preface by “B. W r 
Kernighan (and) M, D. Mcllroy." The 
eighth and ninth editions carry brief pref¬ 
aces by Mcllroy alone: they also carry Lhe 
rubric “research version.” The preface to 
the tenth edition is signed "A. G. Hu me, 
M* D. McUroy. October. 1989.” 


the line-at-a-time editor ex. And it was 
from ex that Joy derived vi, a full-screen 
visual editor. 

The Bight Stuff 

Once news of Haley's and Joy’s Pascal 
compiler started circulating, Joy began 
producing the BSD Berkeley Software 
Distribution (see the table "Berkeley Unix 
Versions” on page 80). Tt was first offered 
in March 1978. The license was on one 
side of a sheet of paper. The tape consist¬ 
ed of the Unix Pascal System (“created by 
W* N. Joy. S. L. Graham. C. B. Haley, and 
K. Thompson”) and the ex text editor 
(“created by W. N. Joy”). The descriptive 
sheet that accompanied the license stated 
that “The distribution is a standard Tp ? 
format, 800-bpi magnetic tape. A 1200- 
foot reel is the minimum and preferred 
size*" It cost $50* 

The fact that the BSD release had a sim¬ 
ple license agreement, credited those who 
produced the software, and was priced at 
the actual cost of the media and distribu¬ 
tion exemplifies what was best about Unix 


BTL Unix Time Line 


1* 

2nd 

3 rd 

4 th 


6| 7 th 8 th 

9 th 

10 ,h 

Edition 

Mil i on 

Edition 

Edition 

iditlon 


Edition 

Edition 

11/71 

6/72 

2/73 

11/73 

6/74 

5/75 1/79 2/05 

9/86 

10/89 


in its first decade and what made it such 
a popular operating system. A typical sce¬ 
nario went as follows: Something was cre¬ 
ated at BTL* It was distributed in source 
form. A user in the U.K, created some¬ 
thing else from it. Another user in Cali¬ 
fornia improved on both the original and 
the U.K. version, and that was distributed 
to the community at cost. The improved 
version was then incorporated into the 
next BTL release. There was no way that 
AT&T's patent-and-licensing office could 
control this, and the system just got better 
and more widely used all the time. 

Bill Joy, acting as distribution secre¬ 
tary, sent out about 30 free copies of BSD 
in 1978. Working on vi led him to some¬ 
thing else: optimizing code for several dif¬ 
ferent types of terminals. Joy decided to 
consolidate screen management by using 
an interpreter that was driven by the termi¬ 
nal's characteristics to redraw the screen. 
Thus, termcap was bom. 

By mid-1978, enough had been done 
(i.e.. the Pascal system was more robust 
and could be run on the PDP-11/34, and 
v i and termca p were included) that a sec¬ 
ond BSD was put on tape. Bill Joy an¬ 
swered the phone* put together the distri¬ 
butions, and incorporated user feedback 
into the system. He also shipped nearly 75 
tapes of 2BSD. (The last version of Unix 
for the PDP-11 was 2.10.1, available from 
the Usenix Association in 1989. It was 
about 80 MB and cost $200—still a real 
bargain.) 

Unix Grows 

Up to this point, Unix could be run only on 
a DEC PDF system. By 1977, Tom Lyon 
had ported some parts of version 6 to the 
IBM 360 at Princeton. The next year saw 
Ritchie and Steve Johnson (in New Jer¬ 
sey) and Richard Miller (at the University 
of Wollongong, Australia) port Unix to 
an fnterdata 8/32 and an Interdata 7/32, 
respectively* The system was not quite 10 
years old, but it could run on a variety 
of DEC machines and on the Interdatas: 
Portability was born. Version 7 was the 
first portable Unix. 

By the age of 10, Unix was already in 
high school. In January 1979, Brian Har¬ 
vey went to Lincoln-Sudbury Regional 
High School, in the suburbs of Boston, “to 
set up a computer department,” He talked 
the school hoard into getting a bond is¬ 
sued for equipment and persuaded DEC 
to give the high school a massive discount. 
The result was that the school received 
equipment worth about $200,000 for a cost 
of just $50,000* 

However, installation ‘"took the coop¬ 
erative efforts of computer scientists at 
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BERKELEY UNIX VERSIONS 


DATE 

NAME 

CONTENTS 

Late 1977 

BSD 

link Pascal; ex (for the PDP-11) 

Mid-197 6 

2BSD 

The above, plus vi, termcap. Mail, more, 
and esh (for the PDP-11/34) 

Late 1979 

3B5D 

Virtual memory; Berkeley utilities (based 
on 32V; for the VAX) 

October I960 

4BSD 

Faster file system; job control; reliable signals; auto¬ 
reboot; delivenmaiJ; Franz Lisp (for the VAX-11/750} 

June 1981 

4,1 BSD 

Auto-configuration; performance improvements 

April 1982 

4.1a 

A test refease for ARPANET sites; TCP/IP and sockets 

June 1982 

4.1b 

A test release used in graduate classes at Berkeley; 
fast file system and new networking code 

Late 1982 

4,1c 

Most of 4,2, except the new signaling facility; became SunOS 

September 1983 

42BSD 

A major revision; included TCP/IP. general framework, 
fts r redesigned system interface r new signal facility 

June 1986 

4.3BSD 

XNS networking; 4,2 tuning; directory-name cache; 

Internet name server 

June 1988 

4.3-Tahoe 

Several internal kernel facilities (memory allocator, 
debugger, disk-label support); improved TCP algorithms; 
supported CCI Power 6 (Tahoe) 

November 1988 

Net-1 

Subset of 4,3'Tahoe; included networking, C library, utility 
programs, and network iog-in; distributed via anonymous ftp 
with no prior license required 

June 1990 

4,3-Reno 

A test release for 4.4BSD features: vnode framework, NFS, 
and OSI support supported VAX, Tahoe, and HP 9000/300 

June 1991 

Net-2 

A subset of Reno; included new virtual memory (from Mach 
via Utah) and a port to the Intel 386/486 

June 1993 

4.4BSD 

A complete rewrite of the system to eliminate AT&T code; 
added portals and Posix compliance to ail of Reno and Net-2 

June 1994 

4.4-Lite 

A release that eliminated all code protested by USUNoveil; 
basically identical to 4.4BSD 


several places, because our PDF-1I had a 
type of disk dri ve that the original version 
7 couldn't handle/' says Harvey. His 15- 
year-olds not only solved that problem and 
several others, but they began writing a 
variety of useful programs. 

Unix at 10 was also in use worldwide: 
Hamhisa lshida introduced the system to 
the Uni versity of Tokyo in 1976: it was in 
use in several Australian universities: and 
there were many sites in the U.K., the 
Netherlands, Germany, France, Denmark, 
Austria, and Israel, AH this was accom¬ 
plished with no advertising or support. 

Version 7 of Unix, which came from 
BTL in June 1979, offered several major 
improvements. It accommodated large file 
systems, did not restrict the number of user 
accounts, and had improved reliability, 
Unix 7 had tremendous influence because 
of this and because of the number of new 
commands it contained: awk, 1 i nt, ma ke, 
and uucp, for example. The programmer's 
manual for the seventh edition had grown 
to nearly 400 pages, and it was accompa¬ 
nied by tw r o 400-page supplementary vol¬ 
umes. This version of Unix also contained 
a full Kernighan and Ritchie C compiler; 
a far more sophisticated shell, sh (the 
Bourne shell); Dick Haight’s f i nd t cpi o„ 


and expr; and a large number of 1nclude 
files. 

Commercializing Unix 

The Unix industry also blossomed from 
version 7. This release gave rise to sever¬ 
al Unix ports; 32-bit implementations, as 
well as Xentx2, a collaboration of Mi¬ 
crosoft and The Santa Cruz Operation, 
which was the first Unix implementation 
for the Intel 8086 chip. (Xenix 1 was based 
on version 6.) Version 7 also gave rise to 
Unix for the Z8000 and 68000 chips. And 
32 V—the port of version 7 that John Reis¬ 
er and Tom London did at BTL in Holm- 
deh under the management of Charlie Rob¬ 
erts—gave rise to 3BSD in 1979. 

The 10-year-old system had grown 
quickly: Version 7 led to more goodies 
than the local candy store, no matter where 
the programmer’s store happened to be. 
Version 8 ported vi (by Bill Joy), curses 
(by Ken Arnold), and termcap (by Joy) 
from BSD. Arnold’s curses was yet an¬ 
other example of the influence of games 
on software development: It’s a screen han¬ 
dler and optimization program that Ar¬ 
nold wrote to make the playing of Rogue 
easier. 

But as useful as version 7 was, it also 


was quite irksome, but not because of the 
code-far from it. Rather, as Andy Tanen- 
baum of the Free University in Amster¬ 
dam puts it, “When AT&T released ver¬ 
sion 7, it began to realize that Unix was a 
valuable commercial product, so it issued 
version 7 with a license that prohibited the 
source code from being studied in courses, 
in order to avoid endangering its status as 
a trade secret. Many universities complied 
by simply dropping the study of Unix and 
teaching only theory.” 

Tanenbaum’s solution was to “write a 
new operating system from scratch that 
would be compatible with Unix” but with¬ 
out “even one line of AT&T code,” Tanen- 
haum called it Minix. It was the second 
Unix clone, the first being P. J. Plaugers 
Idris. 

Bill Joy left Berkeley shortly before 
4.2BSD came out. He took the then-cur¬ 
rent system, 4,1c, with him to Sun Mi¬ 
crosystems. Sun's system was ultimately 
upgraded to 4,2BSD after the official re¬ 
lease, Sam Leffler then took over, finished 
up the last bits and pieces of 4.2BSD, and 
pushed that out the door. 

Although Leffler took over Joy’s respon¬ 
sibilities, he was not appointed to Joy's 
post and felt slighted by this. So Leffler 
left for Lucasfilm—at first only part time 
so that 4.2BSD could be completed—and 
Mike Karels, who had been involved with 
the 2.9B5D release, took over the job. 

The 4.2BSD release was a great suc¬ 
cess, as Kirk McKusick, chief program¬ 
mer for BSD releases 4.3 and 4,4, points 
out. “More copies of 4,2 had been shipped 
[in the first 18 months] than all of the 
previous Berkeley Software Distributions 
combined,” he notes. Several commercial 
operating systems were based on 4.2; 
DEC's Ukrix and SunOS were the most 
notable. Nonetheless, there were a lot of 
complaints about 4.2BSD, and Karels 
spent most of his first year on the job tun¬ 
ing and polishing. It was 1983, and Unix 
had become an unruly teenager. 

Unix Matures 

A great deal could be written about how 
various vendors embraced (or failed to em¬ 
brace) Unix. For example, Doug Mcllroy 
of AT&T comments that “IBM and BTL 
managed the TSS/Unix [time-sharing sys¬ 
tem] marriage quite early on, but that had 
no effect on IBM, while Amdahl prompt¬ 
ly came on board, DEC tried to ignore 
Unix, and still does, Armando Stettner 
notwithstanding. Hewlett-Packard, which, 
like DEC and IBM, had a proprietary op¬ 
erating system, took up Unix enthusiasti¬ 
cally, as did Lhe Japanese. And there's Sun, 
where Unix and hardware grew symbioti- 
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offer all the support and training services 
you need to get your career cooking fast. 
So cal! your corporate reseller, stop by CompUSA, 
Egghead or Micro Center. Or if you’d like, just call 
Powersoft at I-800-642-142L POW6l*$Oft. 

Building on the power of people. 



Powersoft Corporation, 561 Virginia Road, Concord, MA 01742-2732, (508)287-1500. Powersoft Europe LTD., Thames House, 1 Bell Street, Maidenhead, 
Berkshire, SL6 1BU, United Kingdom, +44 628-34500. American Powersoft Corporation, 315 Alexandra Road, #05-03 Performance Centre, Singapore 
0315, +65 378-0140. All trademarks and registered trademarks are property of iheir respective owners. 
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cally, and which propagated BSD.” 

Internally, DEC had a mind-set for its 
first 20 years that Stettner refers to as 
“N1H’ T —which stands for “not invented 
here.” The fact that Unix was a product 
of BTL was enough to turn off DEC’S en¬ 
gineers. Up to 1978, for most of the world 
Unix meant “AT&T’s operating system,” 
although at AT&T Unix was a “telecom- 
munications-support tool.” 

AT&T believed, because of the consent 
decree, that it was constrained to stay out 
of the computer business. Unix was hand¬ 
ed off from AT&T’s research division to 
USG—the Unix Support Group, which 
controlled Unix’s future for most of the 
1970s. Then, in 1979, Microsoft and SCO 
came out with Xenix2, and in 1980 Berke¬ 
ley introduced 4BSD. Both were version 7 
derivatives. Xenix remains a popular im¬ 
plementation, although it has become in¬ 
creasingly incompatible with others. 

Judge Greene's decision regarding the 
Baby Beils meant that AT&T could loose 
its teenager upon the world, and System 
V soon was on the scene. The in id-to-1 ate 
i 980s saw enormous growth in the num¬ 
ber of Unix systems vendors and appli¬ 
cations—and users of those applications. 
Unix broke into big business, into Wall 


Street, and into law firms. 

The advent of the workstation, the 
growth of networking, and the maturity of 
the operating system itself have all made 
Unix an adult. By the time it was 21, in 
1990, two rival consortia—the Open Soft¬ 
ware Foundation and Unix International— 
were contesting for its favors. (UI faded 
away last year.) Despite its age, Unix was 
the subject of a custody battle. 

As is customary, the courts were soon 
involved. Unix Systems Laboratories sued 
Berkeley Software Design, Inc., claiming 
BSDI infringed on USL copyright and mis- 
appropriated trade secrets. A preliminary 
injunction against BSD! was denied, with 
the court ruling that USL “failed to show 
a likelihood of success on either its copy¬ 
right claim or its trade-secret claim/’ These 
claims were undermined by AT&T’s dis¬ 
tribution of early Unix source code without 
copyright notice. 

BSD! countersued. USL sued the Re¬ 
gents of the University of California; the 
Regents countersued. AT&T sold Unix 
to Novell, Novell, after considering things 
for a white, dropped the suits. BSDI and 
the Regents then dropped theirs. Novell 
began to sell the Unix birthright to X/Open. 
OSF then changed direction, and some 


of the former members of UT joined OSF. 
And the evolution continues. 

Putative standards and consortia have 
done nothing to calm the splintered 25- 
year-old. Solaris, HP-UX, AIX, Ultrix, 
and myriad nther derivatives sit at the OSF 
table. In fact, Unix has influenced every 
operating system that is sold today. Since 
the late 1970s, Unix has had a profound 
impact on DOS, Mac OS, and Windows 
NT. Windowing, multitasking, and net¬ 
working would not be what they are to¬ 
day without Unix. 

Sunil Das, of City University, London, 
notes that “technically, Unix is a simple, 
coherent system that pushes a few good 
ideas to the limit.” But let history not for¬ 
get that some of those ideas had nothing to 
do with operating systems; they had to do 
with sharing, collaboration, and the user- 
driven evolution of technology support¬ 
ed by a capable, concerned pan-corporate 
community of developers and users. ■ 


Peter H. Sal us is the author of A Quarter Century 
of UNIX {Addison- Wesley, 1994) and is managing 
editor of Computing Sy.slums (an MIT Press quar¬ 
terly). He is currently working on a history of the 
lute met and its protocols. He can be reached on 
the Internet or BIX at phs^ netcom.com. 



Knowing where you are is only the beginning.. 

Transform your laptop PC into the ultimate LAND NAVIGATION 
SYSTEM with RETKI. Linked to the constellation of Global Position 
System Satellites, RETKI opens new horizons in travel: 



GPS Inlurmutlori 
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RETKI GPS LAND NAVIGATION SYSTEM 
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RETKI - pinpoints your location-continuously-on 
extremely detailed maps. Plot the route to each stop 
on your itinerary! Ever been LOST? Miss a turn? 
Detour around bad road conditions or heavy traffic? 
NO PROBLEM! No need to stop and ask directions. 
RETKI quickly replots the route. 

RETKI-guides you! Active displays show distance 
to next turn, waypoint or final destination, projected 
travel time and points of interest along the way. 
Discover a brand new street? Find a point of inter¬ 
est? Simply add them to customize your map. Select 
map rotation and zoom level for GREAT displays. 

Value priced at $1,295,00 
To order [9161 676-0690 

Includes: small scale U.S. map. GPS receiver and antenna. 
Free Local Area Map 
Maps of most U.S. cities available, 

VISA/MC 
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Conner Storage Systems. Lake Mary. FL (407) 263-3500 
©1994 Conner Peripherals, Inc All trademarks or registered 
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Conner Covers All The Details 
In Network RAID Systems. 


CR2 


CR6 


Up to 12 GB 
per unit. 


The first name in disk drives 
now offers the first complete 
line of network RAID solutions. 
Each solution is designed to be 
cost-effective and deliver fast, 
fault-tolerant access to 
mission critical data. 

From entry-level to 
high-end capacities. Conner 
RAID systems utilize scalable 
architecture so you can upgrade 
as your capacity needs grow. 
And that explains it—in detail. 
So call today for more 


NetWare 
Tested and 
Approved 


wwSSisNx information or a dealer 


near you. 1-800-RAID511. 


CONNER 

The Storage Answer. 


Conner Array 
Management 
System Software— 
SNMP compliant 
alerts. 


Ideal for high- 
end PCs and 
RISC-based 
workstations. 


CRl 


Lower cost per 
megabyte than 
mirroring or 
duplexing. 


Choose either 
RAID level O. 1. or 5. 


Plug and play 
external disk 


drive. 


1 GB - 2 GB capacity 
with lO MB/sec 
transfer rate. 


Stackable and 
interlocking. 


Hot - swappable 
disk drives and 
power supplies. 


Up to 4 GB 
per unit. 


Two-drive, 
external disk 
subsystem. 
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More details on Conner RAID Systems. 
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CA-CIipper 5.2 for DOS 

by Computer Associates 

The CA-Clipper Application Development 
System Includes a high-performance com¬ 
piler. an efficient linker, and a flexible 
preprocessor to support a robust lan¬ 
guage! And you also get an editor, debug¬ 
ger and make utility to round out the 
complete package. Professional develop¬ 
ers. CA-Clipper 5.2 has everything you 



need for developing PC- and LAN-based applications. 

List: $795 Ours: $499 FA Xuum *: 5400 0001 


key 01OC94 



WindowsMAKER 
Professional 5.5 

by Blue Sky Software 




r % 


WindowsMAKER™ 5.5, Prototyper and 
C/C++ Code Generator for Windows. 
Win32, and Windows NT. immediately dou¬ 
bles your C/C++ compiler productivity! 
Visually design your application; attach 
functionality to any object without writing a 
single line of code. Preview Mode lets you edit & test your appli¬ 
cation before you compile. Integrated SIMs generate code for 
specific platforms; supports ANSI C. MFC C++, OWL C++ and 
more. WindowsMAKER quickly regenerates code — always pre 
serving the user code 100% upon code re-generation. Supports 
multimedia, with the new Multimedia EFM. 

List: $995 Ours: $895 FAXcetem #: 


2602-0003 
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c-tree Plus® 

by FairCom 

DOS • WINDOWS • NT • UNIX • OS/2 • 

SUN • RS6000 • HP9000 • MAC • QNX • 

BANYAN • SCO. This well known, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece¬ 
dented data control, choose from direct low 
level access. ISAM level, or SQL access with the FairCom Server. 
Single User, Multiuser, or optional Client/Server, ANSI 
Standard. Full Source. No Royalties. 

List: $595 Ours: $495 FAXctum #: 1381-0004 

Call Programmer's Paradise* Italia for special pricing in Europe. 


FAIRCOM* 

since 1979 
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Blinker 

by Blinkinc. 


Compatible with C. C++, CA-Clipper and 
more. Blinker features a royalty-free 
DOS extender to directly access up to 16 
MB of extended memory, the world s 
fastest Windows linker and an award- 
winning DOS dynamic overlay linker. All 
this in one easy-to-use product for one 
low price. Only Blinker can create programs which automatically 
run in either real or protected mode on any machine, from the 
8086 to the Pentium. Blinker creates DOS A Windows programs 
in seconds, saving hours of valuable programming time! 

List: $299 Ours: $269 FAXctum#: 2534-0001 
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PRODUCT OF THE MONTH 


Visum SlickEdii 


List: $295 


Visual Slick Edit 

by MicroEdge Inc. 

Visual Slick Edit is a revolutionary program 
mer’s editor with a built-in dialog editor and 
typeless object-oriented C-slyle macro lan¬ 
guage. Compile and load new macro modules 
instantly while editing and/or running 

fe the dialog box you are creating. 
Generate macro source with macro 
recorder that supports dialog boxes. 
No risk 30 day trial. 

Ours: $147 FAX vm #: 1997 0002 
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Microsoft Visual C++ 
Development System vl.5 

, £ by Microsoft Corporation 

Master the power of OLE 2 & the database 
access flexibility of ODBC with MS Visual C++ 
vl.5. Prof. Edition. Vl.5 allows you to create 
high-performance database apps & powerful 
reusable OLE 2 components. Includes Visual 
Workbench, App Studio, and MS Foundation Class Library 2.5. 

Professional Ours: $379 

Competitive Upgrade (16-bit/32-bit Suite) Ours: $189 

Professional Version Upgrade Ours: $ 89 

FAXcetem #: 1269-0056 
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ImageBasic Deluxe 

by Diamond Head 
Software, Inc. 


Customize ALL aspects of your 
imaging system. 

Superior forms processing capabilities. 

Industry standard components are in 
use by over 100.000 users. 



• 30-day money-back guarantee eliminates 
risk of trying product. 

List: $2995 Ours: $2912 F AXcetem*: 1014-1501 


Formula One ,w 

by VisualTools, Inc. 

Formula One is the only fully functional 
spreadsheet development tool for C. C++, 
Visual Basic. PowerBuilder. dBASE and 
many other Windows based development 
environments. There is no alternative. If you 
need speed, power, flexibility, data base con¬ 
nectivity (“Virtual Mode"), Excel compatibility and royalty-free 
runtime distribution in your development efforts. Formula One 
should be your development partner. Embed this fully functional 
spreadsheet tool into your application and save yourself time, 
money and resources. 

List: $295 Ours: $272 FA Xcetem*: 1012-3603 
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VERSIONS’” 1.1 

by StarBase Corporation 

Good news. Windows developers! Version 
control just got faster and easier. 
VERSIONS 1.1 has it all: easy-to-use 
project metaphor, automated "smart" 
suggestions for file check-in/check-out. 
quickly handles all files —even Windows' 
binaries . ASCII file diffing and deltas, 
hassle-free reports, use DOS command- 
line for batch ops. Fully network compati 
ble—even runs under Windows NT! 

List: $279 Ours: $239 
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FAXivfera #: 1011-6601 


Multi-Edit Professional 

by American Cybernetics 

Richly featured, completely reconfig- 
urable and extremely easy to use. 

Multi-Edit will increase your productiv¬ 
ity. right out of the box! It contains all 
the sophisticated features you’d expect 
in a high-end professional editor, 
plus... new to version 7.0: fully inter¬ 
active file compare; Windows clipboard 
interface: session manager (save/restore everything from previ¬ 
ous session), much more! Free demo disk available. 

List: $199 Ours: $139 FA Xcetem *: 1846-0001 
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ObjectView Desktop 

by KnowledgeWare 

ObjectView Desktop is a powerful, 

Windows-based visual development tool 
for building rugged, high performance 
Clicnt/Server applications. Tests prove 
ObjectView is easier to use and builds 
faster, more efficient applications than the 
competition. ObjectView Desktop includes 
a free Gupta SQLBase, accesses over 75 databases including 
dBASE, FoxPro, Btrieve, Paradox and more through ODBC and 
Q+E, and also includes native drivers for SQL databases such 
as Sybase and Oracle at no additional cost. A great value! 

List: $199 Ours: $189 FA Xcetem *: 0001-4801 
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WinWidgets / VBX 

by Lifeboat Publishing 



WinWidgets/VBX is the ultimate 
set of controls for both the novice 
and advanced Visual Basic devel¬ 
oper. This one package provides 
you with a complete set of interface elements including Grids 
and Spreadsheets, Tabbed Dialogs. Masked Edit Fields and 
much more. Let WinWidgets simplify your development 
with features such as Input validation. ODBC database 
connectivity, and hundreds of spreadsheet functions and format 
editing options. 

List: $199 Ours: $99 FAXa-trra #: 1008-3404 


Watcom C/C++ vlO.O 

by Watcom 

Comprehensive C and C++ development 
system for 32-bit DOS, Windows NT. Win 
32s, OS/2 2.x, and Novell NLMs, and 16- 
bit DOS and Windows 3.x. Delivers produc¬ 
tivity and performance, combining state-of- 
the-art compiler technology with a new 
integrated development environment (IDE) 
and comprehensive set of tools. Includes 
advanced GUI debugger. C++ class browser, profiler, and more. 
Support for C++ templates, exception handling, and Microsoft 
Foundation Class libraries (MFC). 

List: $199 Ours: $189* FAKcetem #: 1683-0012 

* While supplies last. ^ )5 qc 94 


Codewright Fusion for 
Microsoft Visual C++ 

by Premia 

Bring the advantages and sheer power of 
a professional programmer’s editor to your 
Visual C++ Workbench. Codewright 
Fusion is the drop-in replacement for your 
workbench editor. Add a host of produc¬ 
tivity features while keeping the “built-in" conveniences. 
You'll be more productive with features like column (box) selec¬ 
tions, multi-file search and replace. File Grep. side by side 
differencing, language construct templates, selective display, hex 
editing, and more. You can even write extensions using your 
compiler and libraries. CUA, BRIEF, vi. Epsilon and other com¬ 
mand sets supported. 

List: $149 Ours: $138 FAKcetem #: 1001-7301 

key 120C94 


RoboHELP 2.6 

by Blue Sky Software 

RoboHELP 2.6. the ultimate Help 
Authoring Tool for Windows & Windows 
NT. offers full document to Help system 
conversion and vice versa. Turns both 
Microsoft Word 6.0 & Word 2.0 for 
Windows into fully functional hypertext 
authoring systems capable of producing 


< Help Authoring Tout 


Windows Help files as easily as plain text. Just fill in the actual 
Help text when prompted. RoboHELP takes care of generating 
the RTF. HPJ and H files. Link tester allows you to simulate 
your design before you compile. Full support of all features in 
the Windows Help Engine, such as macros, secondary windows, 
and multiple hotspot graphics. Includes Help Compilers. 

List: $499 Ours: $435 FAKcetem #: 2602-0005 
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To order coll: 800-445-7899 

Corporate Developer Division: 800 441-1511 
FAX: 908 389-9227 
IT International: 908 389-9228 

I Customer Service: 908 389-9229 

v 1 k Programmer's Paradise Deutschland: 

Tel.: 08121/79073 
FAX: 08121/76566 
Programmer's Paradise Italia: 
* v V Tel.: 39-2-967-00409 

FAX: 39-2-967-02855 
For more information on the 
PV * ‘ J products featured on these pages call 
] FAX : (908) 389-8173 



• Prices subject to change without notice. 

• Call for shipping charges/retum policies, 


1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702-4321 
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Solutions Focus 


Expert Systems 



SCOTT WALLACE 


I t wasn’t all that long ago that field engineers from Picker In¬ 
ternational headed out each day with a pager, some test 
equipment, and a car crammed full of three-ring binders 
thick with schematic diagrams, parts catalogs, and other 
product documentation. The Cleveland-based billion-dollar-a- 
year provider of medical diagnostic systems was respected for the 
quality of its field service, but the prospects for continued im¬ 
provement and opportunities to leverage the company’s experi¬ 
ence and growing knowledge base were limited. 

With service revenues accounting for one-fifth of its annual in¬ 
come, and with health-care product purchases slowed by cost-con¬ 
tainment pressures and regulatory uncertainty, the last thing Pick¬ 


er wanted was to restrict its service opportunities. The company 
concluded that more effective capture, management, and use of 
product and service information was critical to sustaining and 
expanding its service market. Central to the solution it devised is 
an expert system that captures key information from the com¬ 
pany’s phalanx of field engineers and makes this information 
available throughout the organization. 

The Way We Were 

A number of years ago. Picker licensed field-service dispatching 
software from Astea International (Bedford, MA) and customized 


it to support the company’s field-service requirements. The soft¬ 
ware, Field watch, ran on an IBM 3090 mainframe at Picker’s 
centralized customer-support facility. Fieldwatch managed the for¬ 
mal dispatching operation and also handled associated functions 
(e.g., call accounting, inventory management, and billing). 

Fieldwatch dispatched field engineers using a commercial 
paging service. The engineers telephoned when they were paged. 
They were assigned a service call and provided with a description 
of the problem as reported by the customer. The field engineer 
called the customer and then went to repair the equipment. After 
the equipment had been worked on, the engineer telephoned the 
dispatch center and described all activities and parts associated 
with the repair. This information was entered 
into customer and service databases. 

Information Repositories 

These databases are critical to Picker’s abil¬ 
ity to assess its field-service performance. 

They also provide im¬ 
portant information 
concerning product re- 
liability. “We’ve ac¬ 
cumulated a massive 
amount of informa¬ 
tion,’’ said Nancy 
Booth, manager of 
service operations at 
Picker. “We measure 
equipment perfor¬ 
mance, mean-time-to- 
repair, how quickly 
we respond to customers, and we track hard¬ 
ware failures. This helps us identify compo¬ 
nents that need to be fixed or improved and al¬ 
lows us to design products that are not only 
more reliable but more readily repaired.” 

The databases contained valuable, com¬ 
prehensive information about the customer 
site and all past maintenance and repair ac¬ 
tivities. But this was available only at the cen¬ 
tral facility and was not accessible to an engineer in the field. If 
field-service personnel could access historical service documents, 
they would be better prepared to resolve problems. And if they 
could dial into the customer’s Picker equipment (many Picker 
products support dial-in capability, and future systems are slated 
to incorporate this support), they could test and diagnose the sys¬ 
tem remotely—even before visiting the site. The company decided 
to invest in laptops for each field engineer. It also obtained soft¬ 
ware to support remote access to databases and expanded dis¬ 
patching services. 

All this pointed to the need to restructure dispatching to provide 



Picker International 
takes advantage of 
expert-system 
technology to wring 
maximum leverage 
from its field- 
service operation 


Michael Grybush, 
manager of advanced 
services technology 
at Picker 
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Restructuring Field Service 


Field 


access to a range of product, customer, and service documents and 
records, ‘"About a year ago,” said Booth, “we implemented na¬ 
tionwide a PC remote interface to our dispatching system and 
service databases. Now, when a field engineer gets a page, he 
dials into our mainframe computer from his laptop PC and re¬ 
ceives all open service calls,” At the same time, past service his¬ 
tories for each call can be downloaded to the laptop. 

The new laptop-enabled dispatching accomplished more than 
simply improving the amount and availability of service and re¬ 
pair information, [t significantly reduced personnel requirements 
at the central dispatching facility. “The field engineer is no longer 
calling the customer report center to log activities,” said Booth. 
That resulted not only in far fewer operators and data-entry per¬ 
sonnel but in fewer data-entry errors. 

There was an additional dividend, “Our Fieldwatch system Is 
on an IBM 3090 mainframe—an environment where purchase, 
maintenance, and development costs run very high. With PCs, you 
can do a lot more for a lot less money ” Booth said. Picker spent 
nearly $2.5 million dollars enhancing its dispatching system and 
buying more than 900 Toshiba T4500s to run a combination of 
off-the-shelf and custom-developed applications and utilities 
(see the figure “Field-Service Laptop” on page 88). 

The company is saving a million dollars a year in personnel and 
other dispatching-center costs as a result of that investment. It in¬ 
tends to leverage the service and repair information collected to 
both reduce equipment operating costs and improve equipment 
and service performance, 

Expert-System Quest 

With lie Id-service laptops deployed and dispatching enhanced. 
Picker had in place the technological foundation needed to pro¬ 
vide field engineers with Questor, its expert-system diagnostic 
support. Built on TestBcnch, the Carnegie Group's (Pittsburgh, 
PA) expert-system software, and populated with Picker's knowl¬ 
edge base, Questor guides field engineers through the diagnosis 
and repair of Picker products. Because Questor provides links 
to on-line documentation and because it presents a diagnostic 
approach developed and refined by Picker subject-matter ex¬ 
perts, the system makes diagnostic procedures in the field more 
uniform and more successful. 

Questor is a Windows-based application that presents the Held 
engineer with a decision-tree architecture lor problem analysis and 
repair. Each limb on the tree includes a “why” window that de¬ 
scribes the purpose of the proposed procedure and a "‘how” win¬ 
dow that explains exactly how to execute the procedure. Questor 
also includes a notepad, where field engineers can record obser¬ 
vations and capture errors in or improvements to Questor, 

The contents of the notepad, as well as a log of the diagnostic 
pathway traversed during the repair, are stored on the laptop. 
They can be transmitted to centralized service databases for review 
and, if appropriate, incorporation into the next release of Questor. 

continued 




Picker International wanted to maximize return on field-service 
Investment by: 

* decreasing response time 

* lessoning reliance on costly mainframes 

* increasing efficiency of field engineers 

* capturing and disseminating expert knowledge 


The Response 

These goals moved Picker to restructure Its field-service 
operation by: 

* moving field engineers to a portable computing platform 

* restructuring dispatching to get information to engineers more 
quickly 

* replacing static and bulky paper-based documentation with 
hypertext documentation 


The Focus 

Expert-system technology let Picker tie together its field-service 
Infrastructure by: 

* capturing site data for later inclusion in the knowledge base 

* giving on-site engineers access to ail appropriate 
documentation 

• giving engineers access to the experiences of other engineers 

• providing practical information for design and manufacturing 


Lessons Learned 

The Picker experience demonstrates that: 

• Expert systems can be built incrementally. Don't wait for the 
final, overarching vision to fall Into place to get started and 
make progress. 

• The knowledge engineer should have some domain knowledge. 

• The object-oriented approach pays dividends in flexibility. 

• Capturing equipment and repair statistics enables the 
improvement not only of support and repair processes, it 
enables the improvement of the products themselves. 

• Empirical information about product failures and repairs also 
helps in creating products that are designed to be repaired. 

• Don't be surprised if your existing accounting structure can f t 
provide the information required: you may need to pilot a 
special accounting approach. 

• Making information more broadly and flexibly avatfable 
leverages that information by enabling its use when and where 
it will do the most good. 
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Field-Service Laptop 

Toshiba T4500 laptop: 486SL (25 MHz) with 8 MB of memory, an 85 MB 
hard drive (soon to be upgraded to 340 MB), a 14.4-Kbps fax 
modem, a trackball, and a monochrome display at 640- by 480-pixel 
resolution. Software includes DOS and Windows 3.1. 

Field Link: Picker’s Reid Link system supports a variety of dispatching 
services, including call logging, service assignment, status reporting, 
and call closure. 

Queston Questor, which provides computerized support for problem 
diagnosis and repair, starts with a Carnegie Group expert-system 
interface and incorporates knowledge and decision paths developed 
by Picker's technical-support and engineering staff. 

Koan: This Picker-developed utility provides data-decompression and 
security features. 

World View Press: From Interleaf, this is a hyperdocument “ reader" that 
enables users to review product-specific documentation (including 
text, diagrams, figures, and schematics) on their laptops. Currently, 
three of Picker's diagnostic product lines are supported, with more on 
the way. 

User Tools: At their discretion, users can mount word processors, 
spreadsheets, schedulers. E-mail tools, and other products for use 
on their laptops. Right now, no formal E-mail links exist between 
Picker’s facility-based networks and the Reld-Service laptops. 


This feedback loop between 
Questor users and designers not 
only provides for improvements in 
the product, it permits the collec¬ 
tion of observations concerning di¬ 
agnostic and repair processes and 
procedures. When aggregated and 
analyzed, these observations can be 
used to drive process improvements 
throughout the field-service orga¬ 
nization. 

Knowledge-Base Architecture 

Picker relied on a variety of re¬ 
sources when developing the on¬ 
line knowledge bases for each of 
its supported products. Service-en¬ 
gineering specialists, offering both 
engineering and manufacturing ex¬ 
pertise, as well as regional and dis¬ 
trict specialists, collaborated with 
knowledge engineers to articulate 
diagnostic and repair strategies. 
However, developing tactics and 
tools to support those strategies 
has taken a while. 

Picker first examined expert sys¬ 
tems to support diagnostics and repair al¬ 
most five years ago. “We were in analysis 
paralysis for a good long time,” noted 
Michael Grybush, manager of advanced 
services technology. Although it was 
stymied on exactly how to proceed, the 
company recognized the need for some¬ 
thing like flowcharts and decided to start 
there. “Copying the diagnostic-tree con¬ 
cept, a master product-diagnosis flowchart 
of 75 pages of ‘IF... 1 THEN...ELSE’ with 
targets at the bottom of each page saying 
‘Go to page XX’ was built. It’s a big, ugly, 
formal document that, if you had the pa¬ 
tience, would take you close to the source 
of a problem,” said Grybush. 

Originally conceived of as a repository 
for practical diagnostic approaches, the 
flowchart served a broader purpose as well. 
“It was a reasonable jumping-off spot to 
begin putting down the [knowledge-base] 
architecture because there’s a direct cor¬ 
respondence between the flowchart and 
the structures used to build Questor,” Gry¬ 
bush said. 

The flowchart helped Picker knowledge¬ 
base developers ensure that the approach 
was not only diagnostically appropriate 
but was also comprehensive and presented 
a complete model. “The whole thing is a 
huge state machine, and how you move 
from one slate to the next depends upon 
where you are in the path and what your 
various inputs are,” said Grybush. 

The flowchart was critical in the early 
stages of the Questor knowledge-base 
development effort. As time went on, how¬ 


ever, it became less repre¬ 
sentative of an optimal diagnostic path¬ 
way. This was partly because the chart 
was generated early in the development 
life cycle and partly because, as a paper- 
based document, it remained static while 
Picker’s understanding of how its systems 
worked—and failed—grew over time. 

Knowledge-Base Development 

Picker knowledge engineers familiar with 
its products and skilled in the construc¬ 
tion of knowledge bases used technical- 
service notes and on-line documentation 
to supplement the flowcharts and inter¬ 
views with domain experts. “The same 
knowledge-extraction process that one 
would use to create the troubleshooting 
flowchart is used to create the on-line di¬ 
agnostic adviser,” noted Grybush. 

The development of Picker’s knowl¬ 
edge base for its CT (computed tomogra¬ 
phy) product line took, for example, three 
months. During this time, one experienced 
knowledge engineer worked 300 hours re¬ 
searching and preparing the CT knowl¬ 
edge base in TestBench. 

It could have taken a lot longer. “Test- 
Bench’s object-oriented approach greatly 
simplifies and speeds development,” Gry¬ 
bush said, contrasting this with more error- 
prone and time-consuming programming 
methods. “As you develop your knowl¬ 
edge base, moving objects around the de¬ 
cision tree is as simple as clicking and 
dragging, and the objects’ attributes fol¬ 


low from one place to an¬ 
other.” A Unix-based Sun 
SparcStation with 24 MB of 
memory, about 700 MB of hard 
drive space, a tape drive, and a 
large-screen color display sup¬ 
ported the knowledge-base 
development. (The Car¬ 
negie Group will soon re¬ 
lease a Windows-based 
knowledge-engineering en¬ 
vironment.) 

In theory, a knowledge 
engineer with no subject- 
matter expertise can extract 
knowledge from a domain 
expert, but Picker’s experi¬ 
ence recommended a differ¬ 
ent approach. “We’ve found 
it to be much more advanta¬ 
geous if the knowledge engi¬ 
neers know what they are 
talking about,” Grybush said. 
“It simplifies interpretation 
and diminishes the misunder¬ 
standings that stem from using 
English.” For technical expertise in the 
CT product line, the knowledge engineer 
drew upon one primary-domain expert 
(120 hours) and four secondary-domain 
experts (15 hours each). The resulting 
knowledge base includes 1400 objects and 
is encoded in a 1-MB binary file. 

Objectifying Knowledge 

Objects in the knowledge base include, 
symptoms, tests, repairs, decision points, 
questions, components, rules, and so on. 
“An object might be an observed failure, 
such as ‘console will not boot,”’ noted 
Grybush. Associated with objects are at¬ 
tributes. “There might be a pointer to a 
text string or to a bit-mapped image. There 
might be another pointer to some text 
called ‘why,’ to describe why you’re being 
asked to do a procedure. These pointers 
are different, depending upon the type of 
object you’re dealing with, and, in the 
strictest sense, the inheritance properties of 
objects follow smoothly through this gen¬ 
eral object-oriented model.” 

Some of the most useful objects in the 
knowledge base are electronic documents 
(see the text box “Supporting Questor with 
Electronic Documents” on page 94). These 
include hypertext product documentation, 
repair procedures, parts lists, block and 
schematic diagrams, and so on. “Vectors 
are generated inside the Questor environ¬ 
ment, and these point to a path, file, chap¬ 
ter, and page within a hypertext document. 
Once you’re there, you can wander around 
the document in a hyperlinked fashion,” 
Grybush said. continued 
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The Ultimate Copy Protection System 
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WIBU-BOX for Macintosh and PowerPC 
jj available soon international 

Protection for DOS, Windows and networks 
without requiring source code modification 
✓ Support of OS/2®, Win32s, WindowsNT 
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WIBU-KEY 

The most 
complete 
palette of 
copy 

protection 
hardware 

Order your 
evaluation 
package 
today! 

WIBU-KEY *-- 1 

Beats a dongle anyday 



in USA and Canada please contact our representative: South wind International Inc. 
P. O. Box 308. Brookevllle, MD 20833, Phone: (3D1) 570-3497, FAX: (301) 570-4773 


Visualize your spatial data 
in a minute... 

...with RegioGraph, the 
desktop mapping system 



We are 
looking for 
international 
distributors 


The powerful GIS technology for business is used in 
RegioGraph for professional presentation and reports, 
regional analysis, site selection, sales district 
planning, market delineation and controlling. 

RegioGraph is a strategic business tool that provides 
you with the means to increase profits dramatically. 

Functionalities 

Thematic mapping and shading capability, pie or chart 
maps, dot density maps, scaled symbol maps, 
30-prism view, presentation of cross-tables in maps 
(portfolio technique), fast aggregation of maps and 
data, e.g. counties/zipcodes to sales territories, 
unlimited number of layers, digitalization module, high 
quality, scalable output (WYSIWYG). 


Companies from Baden-Wuerttemberg, Germany, together at COMDEX/FaH’94 


The Ultimate 
Copy Protection 


UIBU 

SYSTEMS 


W1BU-S YSTEM S GmbH 
Rueppumer Strasse 54 
D-76137 Karlsruhe, Germany 
Phone: +49-721/93172-10 
FAX: +49-721/93172-22 

Circle IBS on Inquiry card. 


focusline software 

We are tookrig for a distribution partner h 
US+nariset for tjoup decision support systems 
and systemic nrtan^ementsctftw^re 

Please contact us at COMDEX or send a fax to 
++49-711-9499660 
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RegioGraph 

The leading mapping software 




MACON GmbH 
Schoenbom-str, 21 
D-6Q753 Waghausel, Germany 
Phone: +49-72 54/9 83-0 
FAX: +49-72 54/9 83-290 
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TestBuiider Version 2,3.1 
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This screen from the Carnegie Group's 
TestBuiiderprogram illustrates a 
maintenance session of Picker's PQ 
knowledge base .. The screen has six 
areas: toolbar gtobaf view, iocai view, 
object view, text-entry area, and status 
line. Each of these areas is fixed 
in relative dimension, although the 
TestBuiider window as a whole can 
be resized. 

O The toolbar looks and acts familiar, 
but it incorporates controls for the 
knowledge base (KB) and the diagnostic 
problem sofver (DPS). It also adds a 
buito n — U S uggestions"—that suggests 
attributes and properties for objects 
being developed. 

o The primary TestBuiider window is 
the global view. This window provides a 
high-level view of the problem-solving 
hierarchy. In this example, the top four 
tiers of a 20-level knowledge base are 
displayed, but users can scroll down to 
view any portion of the hierarchy. 


© The topmost box (Cat-XRay) 
indicates that this hierarchy addresses 
the category “X-ray problems." Four 
primary symptoms are identified, and 
each of these has “children." Those 
child-objects with the M F preface are 
Failures; those with DP are Decision 
Points. The leftmost symptom, 
“S-WARMUP,” has been highlighted. 

As a consequence, more information on 
the S-WARMUP object is displayed in 
both the lower-left window, object detail, 
and the lower-right window, local view. 

© The object detail window displays the 
symptom object's attributes. Included 
are a detailed text description of the 
object, short phrases associated with 
the object or with prospective causes 
(both of which can be targets 
of a natural-language search during 
diagnosis), and rules to further structure 
the knowledge base and guide the 
diagnostic process. For objects with 
more attribute data than fits in the 
window, users can scroll through 
the information. 


0 The local view window depicts the 
object selected in the global view. The 
object (S-WARMUP) is decomposed to 
show the next steps in the diagnostic 
process. Steps are executed in a lefi-to- 
right—rather than top-to-bottom— 
fashion. In this case, the local view 
shows that a test object (check green 
ready-LED) is to be executed first. 

Then, based on the results of that test, 
irrelevant children are removed (REM- 
CRX 200) prior to examining other 
failure or causal objects (seen in the 
global view window) underneath the 
symptom objects, 

©The text-entry window is associated 
with the field within the object view that 
has been selected. In this example, 
“Description" has been highfighted, and 
the prompt directly above the text-entry 
window reflects this selection, asking 
users to enter symptom text. 

© A status line shows that two of the 
1353 objects in the PQ knowledge base 
have been modified and also displays 
the filename and directory path. 
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Why Back Up? 







(jet your hands on the best power 
protection value on the market 
today — the new low cost, high 
quality Patriot* models from BEST. The 
new Patriot models surpass APC’s 
Back-UPS* in all the important 
categories. That's because we designed 
the new Patriot series to provide 
highly reliable power protection, with 
the best price/performance in its class. 

If you’re using computers today, you 
know you need power protection. Here are some of the ways the new Patriot 
models outperform APC’s Back-UPS* line: 

• BESTs new Patriot 250VA model gives you up to 70 percent longer 
runtime. 

• In multiple-blackout situations, the Patriot 250VA model’s runtime is 
more than 150 percent longer than the comparable Back-UPS* model. 

• The Patriot series is UL 1449 rated, which means it’s a high-quality surge 
suppressor. 

There are more reasons to choose BEST. For one thing, BEST was named 
the leading manufacturer of network UPS products for the second consecutive 
year in the 1994 VARBusiness magazine survey. This survey shows that BEST 


forward 
for just $133! 


ranks first in reliability, overall 
quality, and technical support. In 
fact, BEST won 12 of the 14 survey 
categories. And if you need power 
protection systems for more than 
small LANs or individual PCs, BEST 
has a full product line up to 18 KVA. 

You can buy the new Patriot 
models today. Don’t back up. Move 
foward with BEST, call 
800-356-5794 ext 6194 
“We fully appreciate the personal commitment BEST bos made to its customers and 
resellers.” Karen Dieffenthaller, Electrotec U.SA. Inc. 

"It’s wonderful to see a company and management who care and are really interested 
in the customer and reseller” Rex Ennis, Blackstone Electric, Inc. 


COMPARE 

BEST 

Patriot* 

APC 

Back-UPS* 

250VA list price 

$133 

$139 

250VA full-load runtime 

8.5 min. 

5 min. 

250VA runtime after 2 blackouts* 

8 min. 

3 min. 10 sec. 1 

40OVA list price 

$219 

$229 

600VA list price 

$379 

$399 

UL-Certifled surge suppression? 
(All models up to 850VA)* 

YES 

No 



of Best Power Technology, Inc. 
Back-UPS is s tradenuA of Amman 
Power ConvenMO Corporation CAPC), 
winch is not affiliated with BEST. 


‘Two-hour recharge between outages. Pint blackout five minutes at hill bad 
(170 wans), two-hour recharge, second blackout then runtime measured. 


Your Quality Power Partner™ 

Best Power Technology, Inc. 

P.O. Box 280 Necedah, WI 54646 

800-356-5794, ext 6194 
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Circle 71 on Inquiry Card (RESELLERS: 72). 

























WHAT Ha PPENS 


WHEN YOU 


ADD 


SIZE 


AN ALREADY 




package? 



At 7 feet 2 inches tail, Kareem Abdul-Jabbar has got some serious size. But that's only half the story. The fact that 
he added superior basketball skills to an already imposing frame is what made him a dominant force in the NBA 
for two solid decades. 

The new ergonomically and aesthetically designed Elite series of monitors from MAG innoVision have 
features that other monitors just can’t touch. And the fact that they only come in the larger 15-inch, 17-inch and 
21-inch sizes with the most advanced CRT technologies makes them truly fantastic. Advance Display Calibra¬ 
tion, Green Energy and LCD displays combined with ultra high resolutions up to 1600 x 1280, lightening-quick 
refresh rates and crystal clear dot pitches make them impossible to beat. And since they’re so reliable, we'll even 
throw in a 3-year limited warranty. 

So pick one up at a MAG InnoVision dealer near you. Their larger size and imposing features are liable 
to dominate the market for years to come and they cost a lot less than, say, an NBA draft pick these days. 





WHAT DO YOU THINK? 
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m^s 


See Kareem at COMDEX/Fall '94, Booth #L290. 

2801 South Yale Street • Santa Ana, California 92704 • 800-827-3998 • 714-751-2008 
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Solutions Focus 


Expert Systems 


Supporting Questor with Electronic Documents 


If Picker’s Questor expert system was go¬ 
ing to deliver the benefits planned, it would 
have to support on-line electronic docu¬ 
mentation. Picker had nearly a hundred 
products, each with its own technical-doc¬ 
umentation set that included as many as 
nine three-ring binders. 

Documentation sets cost 
an average of $500 per 
product line, and with over 
900 field engineers who 
needed to be kept current 
on as many as six prod¬ 
ucts, the costs added up 
fast. 

Updating the paper man¬ 
uals was cumbersome, 
and, in practice, it wasn't 
unusual for a field engi¬ 
neer's documentation to 
be out-of-revision. These considerations 
only added incentive to go on-line. 

By the second quarter of 1993, Picker 
had assessed the service organization's 
immediate document management needs 
and began exploring electronic solutions. 
Within three months, it had narrowed the 
vendors to four prospects and began ex¬ 
perimenting in-house with on-line product 
documentation. 

Questor would be called upon to sup- 
port wave-form diagrams, circuit schemat¬ 
ics, and other figures, in addition to text. 
“We realized we needed graphics that 
could be viewed with the text, we realized 
we needed to let field engineers make 
notes on the documents, and we realized 
we needed to be able to secure the docu¬ 
mentation,” said Larry Stanich, who is 
training program manager at Picker. 

Stanich had his technical staff develop 


a limited prototype based on Asymetrix’s 
(Bellevue, WA) ToolBook, which was al¬ 
ready being used in-house. While this effort 
showed they were headed in the right di¬ 
rection and demonstrated the value of on¬ 
line hyperdocu mentation for Questor, the 
prototype platform was sim¬ 
ply not scalable. 

While three vendors—Fo¬ 
lio (Provo, UT), InfoAccess 
(Bellevue, WA), and Interleaf 
(Waltham, MA)—were final 
contenders to provide the 
software to support Picker’s 
on-line field-documentation 
system, Stanich and his col¬ 
leagues selected Interleaf. 
“It wasn't so much that the 
other vendors couldn't sup^ 
port our needs,” said Stan¬ 
ich. “It was the fact that Interleaf met all 
our requirements in a much more elegant 
way.” 

Early this year. Picker purchased Interleaf 
5 and World View Press, which support doc¬ 
ument authoring and the conversion of ex¬ 
isting documents into Interleaf format, re¬ 
spectively. The company also purchased a 
document ’"filter” package, Rltrex, from 
Blueberry Software (SebastapoL CA). This 
was used to translate text and graphics 
into interleaf format — in particular. Word¬ 
Perfect text documents that included 
merged graphics. 

A Document Management System 

While the field engineers' laptops would 
serve as the platforms to let users “read” 
the electronic documents, an “authoring” 
environment was also needed. For this, 
Picker bought two Sun SparcStation IPX 


machines—each with a 424-MB hard drive 
and 64 MB of RAM. 

Most of Picker’s paper-based docu¬ 
mentation was available in its native (Le., 
word processor, graphics, or CAD} on-line 
format. However, some of it was not. To ac¬ 
commodate those portions, Picker bought 
a Fujitsu M3096G 11- by 17-inch scanner 
with an automatic document feeder. Scan¬ 
ning software—ScanWorX from Xerox Imag¬ 
ing Systems—and a dedicated printer 
rounded out the authoring environment 
Both Sun SpareStations were connected to 
the company's NetWare network. 

Early in 1993, Picker spent $25,000 on 
hardware and another $125,000 on soft¬ 
ware from Interleaf. The big-ticket item 
was the lowest-priced: the viewer licenses 
for the 900 field engineers. During the 
second quarter of 1993, Dave Randall 
(communications technology specialist at 
Picker) and his colleagues went about 
learning how to use the Interleaf software 
and how to restructure Picker's documents 
to fake advantage of the hyperlinked en¬ 
vironment. These experiences yielded 
guidelines and practices on converting 
Picker documents for use in WoridView 
Press, 

Paper Hyperdocu ments 

Picker (like many other companies) de¬ 
cided to start by making each on-line doc¬ 
ument identical in appearance to its pa¬ 
per counterpart, for two reasons. First, 
this made navigating hyperdocumentation 
as familiar an experience as using paper, 
and thus made the transition from the 
three-ring binders to the laptop as straight¬ 
forward as possible for Picker’s field en¬ 
gineers. Second, it kept the paper and 



TestSench 

TestBench not only supports Picker's elec¬ 
tronic documents, it provides a prebuilt 
structure for diagnostic knowledge-base 
development. Rather than providing de¬ 
velopers a generic expert-system shell, 
TestBench offers an object-oriented, 
diagnostic-specific development system 


that includes proven problem-solving 
strategies and a diagnostic methodology. 

** It may he an empty shell in terms of 
the exact way to diagnose a particular 
problem, but the framework for diagnosing 
problems is built into the product/* said 
Kenneth Klein berg, research director for 
Applied Intelligent Systems at the Gart¬ 


ner Group (Stamford, CT). ‘‘You have 
problems; you have ways of testing for 
them. You have ways of dealing with mul¬ 
tiple paths and ways of running different 
tests and verifying that the repairs you 
made are accurate and complete.” Gry- 
bush and other Picker employees credit 
this prefocus on diagnostic support with 
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on-line materials synchronized in format. 

For Picker, the experience of converting 
documents from paper to hyperdocu¬ 
ments simulating paper has been a bit 
trying. In theory, converting a document 
for viewing consists of passing it through 
a software filter and installing content’ 
appropriate hyperlinks. In practice, as 
much as 5 minutes per page is spent 
making sure that every on-line page looks 
exactly like its paper partner, 

"The filtering package and Interleaf do 
an excellent job of converting, but here 
and there you have a tab that is off, or a 
hard return, or maybe there's some text 
that got ‘sucked up' into a table cel!,’' ex¬ 
plained Randall. Co meeting those things 
is the most time-consuming part of the 
conversion process. 

Before moving forward on the elec¬ 
tronic field-service documentation proj¬ 
ect, Picker needed to resolve the issue of 
confidentiality of data on the mobile lap¬ 
tops. The company spent millions of dol¬ 
lars developing its knowledge base and 
its service and product documentation. It 
had to ensure that unauthorized access 
to the information would not be possi¬ 
ble if a laptop were lost or stolen. 

To accomplish this. Picker developed 
its own security system, Koan. it includes 
password protection to limit access and 
data compression to render data on the 
disk unintelligible. Encryption keys are 
updated by communication with central 
dispatch and expire in several days. Files 
are decrypted on-the-fly and are unlocked 
only for TestView and WorfdView Press 
applications (which operate at suboper- 
ating-system levels). Copy, Print, and 
Move commands are disabled when 
these applications are running. If any 
tampering is detected, the keys self- 
destruct, rendering the hard disk data 
inaccessible. 


significantly simplifying the development 
and implementation of its expert system. 

TestBench employs a series of prob¬ 
lem-solving approaches appropriate to di¬ 
agnostic situations. These approaches in¬ 
clude decision-tree reasoning for structured 
but simple problems; fault-hierarchy rea¬ 
soning for highly structured and complex 


problems; case-based reasoning for shal¬ 
low, simple lookup types of problems; and 
rule-based reasoning for exception-ori¬ 
ented problems. 

TestBench does not include a model- 
based-reasoning paradigm. “This approach 
tends to be valuable when you understand 
a good deal about how a product func¬ 
tions, but not much about how it fails,” 
said Klcinberg. “A good example is cir¬ 
cuit-board diagnosis, where the designed 
function of the component is well known, 
but the ways it could fail are many and 
unanticipated.” Given that TestBench fo¬ 
cuses on failures and their causes, model- 
based reasoning tends to have limited ap¬ 
plicability for most prospective users. 

TestBench Architecture 

Structurally, TestBench has three compo¬ 
nents (see the figure “TestBench Compo¬ 
nents” on page 96): TestBuilder (com¬ 
posed of a Knowledge Editor and a 
Diagnostic Problem Solver), TesiBridgc 
(which translates the knowledge base de¬ 
veloped with TestBuilder into files that 
can be accessed by TestView), and Test- 
View (a run-time diagnostic procedure). 

TestBench also includes a set of udlitics 
for nondiagno Stic-activity support. A log 
function captures the diagnostic procedure 
in ASCII format and generates statistical 
reports. A transcript function records the 
diagnostic session screen-by-screen for 
postdiagnosis review. A notepad gives 
users a means of recording comments and 
observations for feedback to knowledge¬ 
base developers. A recording feature en¬ 
ables users to interrupt and resume a di¬ 
agnostic session. 

Although most users interact with 
TestView, the bulk of the effort to create an 
expert diagnostic system like Queslor is 
spent developing and debugging the 
knowledge base. This object-oriented 
knowledge base is organized in a causal 
hierarchy. Observable symptoms reside at 
the top, and possible causes, either fail¬ 
ures or “cases,” extend downward from 
the symptoms. 

Each symptom is associated with its set 
of potential causes by a caused-by link. 
The knowledge base is organized as a net¬ 
work of failures or cases with failures hav¬ 
ing primary links to other causally related 
failures. Both objects (i.e., failures and 
cases with failures) have secondary links to 
other objects (e.g., tests and repairs), and 
the ordering of these links structures the di¬ 
agnostic process. 

TestBuilder 

TestBuilder’s Knowledge Editor builds 
and maintains the knowledge base, and its 


Diagnostic Problem Solver, or DPS, runs 
and debugs the knowledge base. Three 
levels of information can be distinguished, 
and the Knowledge Editor reflects and 
supports each. At the primary level is the 
outline of the hierarchical knowledge base. 
Clustered around each primary object in 
the hierarchy is secondary knowledge, con¬ 
sisting of tests, repairs, and rules that are 
associated with a selected failure or case. 
At the final level can be found additional 
descriptive and control information about 
the objects. 

The Knowledge Editor supports two 
levels of expertise. In system-directed 
mode, the Knowledge Editor guides the 
developer in creating and defining objects 
in the knowledge base. In user-directed 
mode, the developer edits objects without 
intervention. The Knowledge Editor pro¬ 
vides support for both graphic and textual 
editing (see the figure “Knowledge Edi¬ 
tor Interface” on page 90). In graphic edit¬ 
ing, an “object” cursor is used to position 
each object. 

Case objects are linked to symptoms or 
grouped under case-clusters. Failures can 
be graphically linked to other failures, in¬ 
dicating what the cause of the problem is. 
When the knowledge base is edited graph¬ 
ically, the textual view is updated; when 
the knowledge base is edited textually, the 
graphic view is likewise updated. 

The DPS uses knowledge databases and 
technician input to search out the cause of 
the problem being diagnosed. The cause 
may be determined by successful search 
of the failure hierarchy, or the technician 
may determine the cause using case-based 
reasoning. Problem text matching (which 
is driven by a natural-language interface or 
by a menu search of the knowledge base) 
enables the DPS to bypass the problem 
classification process and focus directly 
on the problem under investigation. 

The DPS allows problems to be classi¬ 
fied using fault-hierarchy reasoning or 
case-based reasoning. Fault-hierarchy rea¬ 
soning evaluates candidate failures by as¬ 
signing a confirmed, discoufirmed, or un¬ 
known stale to each fault, proceeding 
through confirmed faults until a cause with 
no caused-by links is found. Using case- 
based reasoning, cases are tested and as¬ 
signed scores that provide a level of prob¬ 
ability or belief for each case. 

The case score is determined by the de¬ 
veloper of the tests. Because cases cannot 
have “children,” they are considered to he 
the repairable object in the hierarchy. 
When a failure cause is confirmed, Test- 
Bench suggests the appropriate repair and 
helps the field engineer validate that the 
repair has been successful. continued 
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Expert Systems 


TestBench Components 


TBC-t TesiBiJcter is a ttoritstation-based development 
system that supports the development testing,, and 
debugging qf Ihe knowledge base. 

TestBuilder 


Knowledge 

Diagnostic 

Editor 

Problem Solver 


TBC-2 The Knowledge Editor is used for building ar>d 
editing knowledge bases, tt supports bolti graphical and 
textual user Interfaces, The Diagnostic Problem Solver 
(DPS) runs the knowledge base, allowing devetopers to 
exercise and lest their systems. 


TestBridge 


TOC-3 TestBridge is 
PC-based software lhai 
converts the knowledge 
baso into tiles thai can be 
read and used by 
TestView. 


TestView 


TEC-4 TestView is a Ceased 
kernel that runs Ihe diagnosis. 
This kernel is a subset of the 
DPS ihai does not include 
debugging tools or knowledge- 
base development support 


Test Bridge and 
TestView 

For a knowledge 
base to be ac¬ 
cessed, it must be 
converted for use 
on the appropri¬ 
ate platform. This 
procedure has 
three steps. First, 
knowledge-base 
files are com¬ 
piled by Test- 
Builder into a 
single file (GKB) 
that is system-in- 
dependent and usable by multiple plat¬ 
forms. Next, TestBridge transfers the GKB 
file from the development environment to 
the delivery system. Finally, the GKB file 
is converted from generic format to a bi¬ 
nary file readable by the deli very system. 
The knowledge base is then ready for pro¬ 
cessing by TestView, 

TestView is the run-time component of 
TestBench; it supports the same inferenc- 
ing process performed by the DPS, but for 
the end user rather than the developer. 
TestView is organized in a modular struc¬ 
ture that the Carnegie Group calls its Ker¬ 
nel Application Architecture. At the core is 
the TestView kernel; layered upon that are 
the Application Interface Module and the 
User Interface Module. 

This layering offers developers maxi¬ 
mum flexibility, enabling them to cus¬ 
tomize applications readily, to replace the 
User Interface Module with their own in¬ 
terface, and to embed diagnostic knowl¬ 
edge-base applications in their own soft¬ 
ware environments. The current version 
of TestView runs with a C kernel and has 
Visual Basic application- and user-inter- 
face layers. 

The goal of TestBench is to help field 
engineers diagnose and repair problems 
fasten “What they really want is a deci¬ 
sion support system, one that supports both 
novice and expert/' said the Carnegie 
Group's Bodin. “They want a system that 
will help them through the diagnostic pro¬ 
cess; will augment their own intuition; will 
not constrain them in any way from arri v¬ 
ing at the solution by forcing them down a 
specific path; and will fit the environment 
they have established, taking advantage 
of investments that they’ve already made 
in things like on-line documentation and 
graphics/' 

Assessing Questor'$ Performance 

How well has TestBench served Picker? 
Shortly after developing the initial version 
of Questor for its MTX family of prod¬ 


ucts, Picker measured the system’s effec¬ 
tiveness using two separate classes (each 
with approximately 18 field engineers) 
that had just graduatkl from Questor-based 
product training. The company had previ¬ 
ously determined MTTD (mean-time-to- 
diagnose) for its manual diagnostic meth¬ 
ods and used this information as a baseline 
to assess Questor-supported repair of a set 
of six MTX system faults. In both classes, 
fi ve of the six repairs were effected faster 
with Questor. 

That means that one-sixth of the diag¬ 
noses were slower with Questor than when 
using paper-based resources and methods. 
Shouldn’t every diagnosis go faster? It 
could be that with such a small sample 
base, one class attendee had solved that 
problem in the field the week before and so 
is lightning fast. It could be that talented, 
trained field engineers are just faster than 
expert systems. “A ‘hot shot’ with good 
intuition is going to be quicker than any 
codified process you can deliver/’ Gry- 
bush said. 

Recognizing the limited value of these 
preliminary metrics, Grybush and his staff 
developed more effective methods of ob¬ 
jectively assessing the diagnostic and repair 
performance improvements the Questor 
systems provide. “We now categorize the 
class of objects that arc serviced by people 
with these tools and can, over time, make 
measurements of performance in sites 
where these tools were employed versus 
where they weren’t,” said Grybush. 

This approach provides a broad sample 
base for drawing some statistically signif¬ 
icant conclusions about diagnostic and re¬ 
pair performance. The idea is not to com¬ 
pare employee performance. “The idea is 
to find out where people arc spending most 
of their time, so we can concentrate on 
supporting those areas well,” Grybush said. 

When Picker decided to move forward 
with the Questor expert-system initiative, 
it had already identified significant bene¬ 
fits to be gained, but what wasn’t known 


was their magni¬ 
tude and value. 
“We had a really 
hard time quanti¬ 
fying the bene¬ 
fits,” said Picker’s 
Larry Stanich, 
training program 
manager. 

The fact that 
they couldn’t 
quantify projected 
benefits gave 
Picker pause. “We 
began with the 
very strong intu¬ 
ition that this would allow us to serve our 
customers better and faster and that this 
was going to provide us with a good deal 
of tangible benefit in the long run/’ said 
David Kline, manager of magnetic reso¬ 
nance service engineering. “We held strong 
to that assumption and built some of these 
tools. We did both an alpha and a beta test 
using training-center staff and known ex¬ 
perts from the field. Then we deployed 
tools to a larger base of engineers in the 
field, and we used their feedback to im¬ 
prove the tool” 

As it turned out, determining the value 
of the benefits that were delivered was im¬ 
possible as well. “Our accounting system 
is not capable of capturing the benefits as 
we deploy these systems,” explained Kline. 
“We're now making up for that by creat¬ 
ing accounting systems of our own, tem¬ 
porarily, to give us feedback/’ 

Field Assessment 

How well does the on-line documentation 
support Questor? “Suppose you’re diag¬ 
nosing an image-acquisition processor— 
that's a computer embedded in the diag¬ 
nostic device,” explained John Kuznicki, a 
Picker service-engineer specialist at one 
of its telephone-support resource centers, 
“From the manual’s table of contents, 
you position your mouse and click once 
to bring up the parts manual, which pro¬ 
vides, for instance, a layout of the acqui¬ 
sition processor and all the power supplies. 
With a second click, you can see all the 
serviceable parts in the acquisition pro¬ 
cessor. Another click, and you can see a 
wave-form diagram. It’s literally done in a 
matter of seconds. Compare this to hunting 
through paper documentation,” Techni¬ 
cal-support staff not only praise the result, 
on the whole, according to Stanich, they're 
40 percent more productive. ■ 


Scott Wallace is a BITE technical editor. You can 
reach him on the Internet or BIX at swallace 
@ bix.com 
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CompuServe does Windows. 


Introducing a whole new way to look 
at CompuServe: CompuServe Information 
Manager for Windows (WinCIM"), Its a fully 
integrated Windows application, and lets you 
take advantage of Windows 
when you re on CompuServe. 

It 1 !! make your session 
faster, more efficient, 
easier, and a lot more fun. 

With the help of icons 
and pull-down menus, you'll 
find your CompuServe time is almost effortless. 
Cruise the forums, browse through your 
messages, download files —- its all about as 
simple as clicking a mouse button. 


And with WinCIM you can do more 
offline, too. That means everything from 
writing letters to reading the answers to your 
hardware and software questions can be done 
much more economically. 

So take a look for yourself. 
If you re already a CompuServe 
member, just type GO WINCIM 
If you aren't, call us for more 
information at 1 800 848-8199, 
Either way, you'll soon see why 
the best view is the one from CompuServe 
Information Manager for Windows. 

CompuServe® 

The information service you won’t outgrow. 11 " 
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State of the Art 


Get That Data! 


Making business-related data available for computer processing is aided by some remarkable new tools 
for improved product design, production monitoring, and elimination of time-consuming paperwork 















N ot so long ago, data acquisition 
for business meant the tedious 
manual collection and entry on 
paper of machine and instrument readings 
and test reports and their later transfer to 
machine-readable form. This required 
armies of clerks, verification of all manu¬ 
al entries, and a significant amount of time. 

The direct expenses of manual data en¬ 
try are obvious; yet the hidden costs are 
likely to be even greater. The amount of 
time it takes for entries to be made and 
transferred means that managers are al¬ 
ways working with old, out-of-date infor¬ 
mation, Communication with customers 
and suppliers is time-consuming and frus¬ 
trates attempts to work faster and smarter. 
Also, without real-time feedback on 
manufacturing processes and output, qual¬ 
ity and performance are difficult to moni¬ 
tor and regulate efficiently . Finally, tradi¬ 
tional product-design methodologies make 
it difficult to apply the hard lessons learned 
on the shop lioor—not to mention envi¬ 
ronmental and safely regulations—to im¬ 
prove the design of newer products. 

However, as more of our industrial 
processes and activities center around in¬ 
formation-related products and services, 
and as even the traditional smokestack in¬ 
dustries and manufacturing operations de¬ 
pend on electronic sensors and real-time 
data, the task of generating and capturing 
that data for automated processing and in¬ 
stant access becomes critical to continued 
survival in today’s brutally competitive 
world. With this in mind, BYTE takes a 
look at data acquisition for business. 

Faster than a Speeding Bullet 

His clear that automation today means 
replacing paper-based operations with ma¬ 
chine processing, electronic telecommu¬ 
nications, and computer-aided method¬ 
ologies. One of the first areas to benefit 
from the direct generation and use of elec¬ 


tronic data is the administrative function. 
E-mail and local-area networking, have 
become critically important to many com¬ 
panies. EDI (Electronic Data Interchange) 
has made it possible for companies to 
maintain on-line links with customers and 
suppliers, cutting the time needed for order 
processing, inventory maintenance, and 
fulfillment. 

In “EDI Moves the Data," Peter Way- 
ner discusses the many ways that EDI can 
replace paper documents with electronic 
messages. Purchase orders, confirmations, 
manufacturing instructions, packing slips, 
invoices, and even payments are now trav¬ 
elers on the electronic highway. 

To do this on a wide scale requires stan¬ 
dards that ensure interoperability and mu¬ 
tual understanding. Other important issues 
include the need for digital clearinghous¬ 
es to route and translate electronic docu¬ 
ments; cryptography-based document no¬ 
tarization, time-stamping, verification, 
authentication, and legally binding digi¬ 
tal signatures; and finally, digital cash— 
chump change for the toll booths and shop¬ 
ping malls along the Infobahn, 

What’s Happening on the Shop Floor? 

As production and manufacturing opera¬ 
tions become more automated, it is easier 
than ever to quickly capture the data need¬ 
ed to control these processes, improving 
quality control and monitoring output 
closely and accurately in real time. In “Pro¬ 
cess Control’s New Face;' Mark Clark¬ 
son shows how new object-oriented soft¬ 
ware tools make it possible to easily 
represent physical processes in diagram¬ 
matic form on a computer screen. 

Such displays replace the complex and 
expensive panels used in nuclear power 
plants, chemical refineries, transportation 
and communications routing, and materi- 
ais-handling systems, to name just a few. 
Computer-based process-control systems 


permit quicker development and modifi¬ 
cation of monitoring systems, as well as 
more efficient use of operators’ time. 

These new MMIs (man-machine inter¬ 
faces) are becoming more affordable as 
they are made available on commodity - 
level PCs running Microsoft Windows. 
Formerly restricted to proprietary hard¬ 
ware and workstation-class systems, MMIs 
are likely to be used more widely once 
Microsoft brings out the next generations 
of Windows and Windows NT that can 
better support real-time and near-real-time 
applications. 

The Design of a Lifetime 

Perhaps the least-biown aspect of data ac¬ 
quisition for business involves product de¬ 
sign. Several new factors are coming into 
play as computer-based tools become more 
powerful and more widespread. 

Sara Reese Hedberg, in “Design of a 
Lifetime," takes a look at a new generation 
of tools that capture not only the final de¬ 
sign specifications and parameters but also 
the intermediate rationales and reasoning 
that went into a design process—why cer¬ 
tain decisions were made at certain points, 
and why other choices were not adopted. 
This data—formerly available, if at all, 
buried in correspondence and engineers’ 
notebooks—can be invaluable later in 
the life of a product, as modifications 
and evolutionary enhancements need to 
be made. 

Another benefit of ibis new design ap¬ 
proach is the early involvement of other 
company departments that will have to 
deal with the product later in its life cy¬ 
cle—manufacturing, marketing, customer 
service, and maintenance. This involve¬ 
ment translates into a better product for 
the ultimate user, because all areas of the 
producing company are in the best possi¬ 
ble position to support the customer. 

The newest design tools and method¬ 
ologies also reflect the need for eventual 
recycling and materials reuse. Integrated 
design that considers a product's whole 
lifetime, including its ultimate disposal, is 
changing the nature of many products. 
Fewer different materials are being used, 
and products are being designed to be eas¬ 
ily taken apart when no longer service¬ 
able—which, of course, tends to improve 
their serviceability all along the way and 
thus may extend their usable life. ■ 


Russel! Kay is a BYTE technical editor He can 
he reached on the internet or BIX at russellk 
@ bbc.com. 
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Presenting The 2 
Of Systems Mam 



3 Demand An Open 
solution That Supports 
All Key Industry Standards 
And Protocols. 



(JOMPUTER 

Associates 

Software superior by design. 


1 Replace Disparate 
Point Products with A 
Single, integrated. 
Comprehensive Solution. 


2 Choose A Client/server 
Application That's 
interoperable, scalable 
and Portable. 



















































tommandments 

foment Software. 



4 Standardize On A Common 
GUI Interlace That Makes it 
Easier To Use. Reduce Training 
Costs And Boost Productivity. 






7 Protect All Your Data Willi 
Bulletproof Security 
software That Supports Every 
Platform And Operating System 
Across Your Entire Enterprise. 


When choosing your systems management 
software, you shouldn’t have to make a 
leap of faith. And with new CA-Unicenter,* 
you don't have to. Because CA-Unicenter is 
the single, integrated systems management 
solution that solves all of the challenges of 
managing client/server computing across 
-— ~ heterogeneous platforms. 

So call today For more information about the systems manage¬ 
ment software you can believe in: CA-Unicenter. 

Cali 1-800-225-5224 Dept. 10500 For More litiormalion 
And lb Register For Ibe CA-Unicenter Software Giveaway. 


fUHlnfrnM! 


5 Partner With 
The World’s 
Leading Software 
Company. 


6 Leverage Your Systems 
Management Experience, 
Expertise And Personnel. 


CA-Unicenter 

integrated Client-Server Systems Management Sollware 

® Computer Associates International, Inc., Islandis, NY llTS&TOQG Offer good In US arxlCanada only 
AU other product names referenced herein are trademarks of thdr respective companies. Requirements for 
software Giveaway available through loti-free number. 
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Do You Know You've Got 
The Right Software Protection? 


Your software protection strategy 
shouldn't be a hit or miss proposi¬ 
tion, But with so many conflicting 
claims about one vendors product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is. what really makes 
one protection scheme better than 
another is the level of security it 
provides For more than a decade, 
we have been pioneering seam¬ 
less. reliable security systems for 
your applications and data. 
Software Security's many patents 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop¬ 
erty. Our latest advances in soft¬ 
ware distribution, network license 
control, and ' metering" are worth 
looking at. 

But that's only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement. In addition, we under¬ 
stand the importance of our 
relationship with our customers 


and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect¬ 
ing your software, contact 
Software Security and ask for an 
evaluation kit, It contains every¬ 
thing you need to explore all of 
our outstanding protection meth¬ 
ods. So call today and see why 
there's a big difference between 
the bull's-eye and the bull. 

SOFTWARE I fS 

SECURITY S - 


6 THORNDAL CIRCLE, DARIEN, CT 06820-5421 Tel: 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSi Belarus, Minsk: +<7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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State of the Art 


Design of a Lifetime 


New computer-based tools will help product designers capture their design decisions and rationales, 
take the entire product life cycle into account up front, and facilitate collaborative design 





T oday's global economy is pushing 
companies to get better products to 
market more quickly at reduced cost— 
and, increasingly, with the least environ¬ 
mental impact The old sequential, linear 
style of operation is fading. The days are 
past when design engineers brewed up a 
design entirely on their own and then 
“threw it over the wall" to manufacturing. 
The barriers between different parts of the 
organization are dissolving as manufac¬ 
turers think more holistically in terms of in¬ 
tegrated business processes such as the in¬ 
troduction of new products, 

"Manufacturers must evaluate as an in¬ 
tegrated whole activities such as sales, or¬ 
der processing, design, assembly, ship¬ 
ment, invoicing, installation, and service," 
according to Mark Fox, director of the En¬ 
terprise Integration Laboratory at the Uni¬ 
versity of Toronto’s Department of In¬ 
dustrial Engineering. “Today’s solutions 
span organizational boundaries. By inte¬ 
grating the components of each process, 
companies will be more competitive be¬ 
cause they can get better quality products 
to market faster and take advantage of the 
economics of globalization.” 

Design—A Multidimensional Task 

A new emphasis is being placed on design 
as the first step of manufacturing. Design 
engineers must take into account up front 
the entire life cycle of the envisioned prod¬ 
uct, Under this life-cycle approach, de¬ 
signers must meet the requirements of all 
the activities that are downstream from 
design—such as manufacturing, distrib¬ 
uting, servicing, and recycling. But it's 
not even that simple. Design engineers 
must make trade-offs among competing 
requirements. 

For example, the top of a soda can is 
made from a different aluminum alloy than 
the rest of the can. The top is slightly ta¬ 
pered to reduce the amount of this differ¬ 
ent alloy and simplify recycling processes. 
But if it’s tapered too much, then fewer 
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State of the Art 


Design of a Lifetime 


cans can be packed into a truck, and dis¬ 
tribution costs increase. So a balance must 
be struck. 

Today the design process is further com¬ 
plicated because it is often a collaborative 
effort, involving many engineers with dif¬ 
ferent skills and responsibilities. The de¬ 
sign team may be in one location or in var¬ 
ious locations in the same city or around 
the globe. It may have members from more 
than one organization working for a “vir¬ 
tual company"—such as a consortium 
formed to build a complex product (e,g„ an 
airplane). For large, complex products, 
there may be hundreds of design engi neers 
involved. “It s physically impossible to 
get 200 automobile design engineers to¬ 
gether,” notes Fox. “So what technology or 
technologies can be used to achieve de¬ 
sign integration?” 

The U.S. DoD (Department of Defense) 
faces the problem of collaborative life-cy¬ 
cle design in-lhe-large. To develop and 
produce an airplane, for example, many 
vendors must cooperate in an internation¬ 
al virtual manufacturing complex. How 
do you integrate the design work of two 
contractors working on different parts of a 
plane—say General Electric designs the 
engine, and Boeing designs the airframe— 
when each uses a different CAD tool? 
How can the two companies' designers 
collaborate so that their respective parts 
fit together? 

Needed—New Modeling Tools 

Several major technical issues must be 
addressed if computing tools arc to help 
designers balance the multidimensional 
requirements of the entire product life 
cycle, as well as support collaborative 
long-distance design by different teams. 
One of the primary issues is how to repre¬ 
sent not only a solid model but also the 
design decisions and engineering judg¬ 
ments that shape a design. This requires a 
rich means of representing information— 
often at high levels of abstraction. One 
area of research that is addressing this chal¬ 
lenge is called ontological engineering. 

Groups at Stanford University, the Uni¬ 
versity of Toronto, and others are work¬ 
ing to build rich ontologies (he., shared 
reusable knowledge bases) for representing 
highly complex data structures that can be 
shared among the different parts of the or¬ 
ganization. The Enterprise Integration Lab 
has developed an experimental ontology 
of produc ts using first-order logic that pro¬ 
vides the ability to represent parts and as¬ 
semblies, features associated with parts. 


MADE in the U.S.A. 


While work is underway in the industry 
to develop internal tools that support life' 
cycle design, one of the largest efforts 
in the world is being funded by ARPA, the 
DoD's (Department of Defense's) re¬ 
search arm that sponsored the develop¬ 
ment of the Internet some 25 years ago. 
In 1995, ARPA will spend about $750 
million on a massive, multiyear research 
effort to improve design and manufac¬ 
turing. Part of this push includes the de¬ 
velopment of tools to support the design 
and manufacture of CEM (complex electro¬ 
mechanical) devices. These OEMs are of¬ 
ten highly complex products that com¬ 
bine multiple technologies such as optics, 
electronics, microprocessor control sys¬ 
tems, and electromagnetics. 

One important piece of ARPA's push 
Is MADE (Manufacturing and Automated 
Design Engineering)—to develop tools 
that will enable different steps and par¬ 
ticipants in the life cycle to talk to each 
other and share knowledge. Currently in 
the second of its three years of funding, 
MADE has three specific goals: 

• provide better toots for life-cycle 
design 

• integrate MADE tools with each 
other and with legacy systems such 
as CAD and CAM models 

• distribute MADE tools via the Internet 
for collaborative research worldwide 

The first phase of MADE is dedicated to 
developing the basic tools. To this end, 
ARPA is funding a number of Al re¬ 
searchers. "We want to be able to cap¬ 
ture knowledge in its abstract form and 
do design at a high level/ explains 
Pradeep Khosla, program manager of 
ARPA's SISTO (Software and Intelligent 
Systems Technology Office), "With to¬ 


day's tools, we do it at a low level—such 
as the mass has to be x. We can't design 
at a functional level, such as rotary mo¬ 
tion," he explains. "There's just no way to 
abstract attributes with the tools now 
available/' continues Khosla. "We are 
working to put in place a set of tools that 
allow the computer to come to the level 
of the human being instead of the hu¬ 
man stooping to the computer." Khosla 
also believes that capturing the reasoning 
that goes into designs and design deci¬ 
sions is essential to the MADE effort. 

Some of the tools currently being de¬ 
veloped with MADE funding include a sol- 
id-modeling tool that reasons about 
geometries; a low-level, factory-floor con¬ 
trol system: an autonomous assembly 
system that will take CAD input and au¬ 
tomatically generate the assembly plan 
that drives the factory floor; and an en¬ 
gineering design notebook. MADE is also 
funding the Knowledge Sharing effort, a 
research consortium that is developing 
ways to communicate among groups. 
This project Is forging languages and pro¬ 
tocols for heterogeneous environments, 
such as an interlingua to translate be¬ 
tween different representational lan¬ 
guages and shared reusable knowledge 
bases. 

One Knowledge Sharing project, for ex¬ 
ample, is the How Things Work program 
at Stanford's Knowledge Systems Labo¬ 
ratory. Researchers are prototyping sup¬ 
port tools for simulating and analyzing 
device behavior in all stages of design. 
The prototype lets you describe a de¬ 
vice—not just its physical specifications 
and functionality but also the design ra¬ 
tionale for why given choices were made. 
Models built using this tool can be ma¬ 
nipulated and used downstream in man¬ 
ufacturing, troubleshooting, and redesign. 


and parameters associated with features. 
For example, a part may be a length of 
pipe, a feature is a bend in that pipe, a pa¬ 
rameter of the bend may be the number of 
degrees it angles through. This ontology 
also includes the ability to represent de¬ 


sign versions, revisions, requirements that 
lead to design decisions, design rationales, 
and more. 

Closely related to modeling is the issue 
of finding and capturing the information 
that goes into the model “We have to cross 
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A great deal of emphasis is being placed 
on making knowledge reusable—such 
as running simulations from the func¬ 
tional specifications and then storing 
away the results so that later in the life 
cycle someone can look at the simula¬ 
tion to see how the designer intended 
the system to work. 

In addition to the new, advanced de¬ 
sign tools, ARPA is interested in finding 
ways for its researchers to share their 
work, such as through the Internet's World 
Wide Web. Ail MADE participants are post¬ 
ing documents describing their projects, 
research papers, progress reports, 
demonstrations, address lists of partici¬ 
pating scientists, and actual prototype 
tools. For example, using a Web browser 
such as Mosaic, Lynx, or Cello, you can 
access from the Internet the following 
MADE URL (universal resource locator): 
http:/ /el ib.cme.nist.gov/made/ 
made*html, Or, if you want to explore 
Stanford University's MADE-related 
activities access, you can use http: // 
www-ksl* Stanford ,edu. 

A number of MADE technologies are 
now being put to the test designing a 
heat seeker that sits in the nose-cone of 
a missile and tracks target aircraft. The 
six-month project, called MADEFAST, 
was scheduled to end in August of this 
year and is the culmination of the 
MADE's first phase. w MADEFAST has 
two goals: first, to enable people to col¬ 
laborate and, second, to show the ca¬ 
pabilities of various MADE tools,” says 
Khosla, A byproduct of MADEFAST Is a 
legacy of iife-cycle design services avaif 
able on the Web. 

The next phase of MADE will test 
whether these core technologies can be 
scaled up. Many of the largest corpora* 
tions in the U,S> have expressed interest 
in this next phase. Companies like AT&T, 
IBM, General Motors, and General Elec¬ 
tric have indicated that they want to be 
on-board. 


the barrier between what is in engineers’ 
notebooks, and what is in the computer 
systems,” notes Fox, “We’re taking for 
granted that the information is already in 
the computers.” But this turns out to be a 
wrong assumption. Fox’s Center for Em 


terprise Integration analyzed where aero¬ 
space engineers at one large company 
spent their time and found dial about 50 
percent of engineers’ time is spent creating 
or looking for information. At most, only 
about 35 percent is actually designing, and 
much of that is spent re-creating informa¬ 
tion they couldn’t find. “So the issue of 
capturing the information that goes into 
these systems and accessing it is absolutely 
critical,” concludes Fox, “because that’s 
where all the time is spent.” 

Communicating Among Groups 

Another issue closely related to rich data 
models is that of having a mechanism for 
sharing a model among different parts of 
the organization. In many cases, different 
operating groups have their own databases, 
as well as different terms for the same ob¬ 
ject. “Is a part called a part in the manu¬ 
facturing database,” asks Fox, “or is it 
called a product, or is it called a piece, or 
is it called an SKU? Design and manufac¬ 
turing may use totally different termi¬ 
nologies.” So there needs to be a way to 
translate terminology among all the various 
groups that share the product model. 

“It’s just as if you were speaking French 
to somebody, and you’re a native English 
speaker,” continues Fox. “You would think 
about it in English and translate in your 
head into French and then communicate in 
French. And if another person you are 
speaking to is a native German speaker, he 
would take the French and translate it into 
German and then figure out what you had 
said. It’s the same idea here,” So at the very 
minimum, integration requires a shared lan¬ 
guage for communication* In most organi¬ 
zations, tills means getting different CAD 
tools—such as AutoCad, Cad Key, and Uni- 
graphics—to talk to each other or getting 
a CAD tool to talk to a CAM tool. 

“You may want the designers to ship 
the model to manufacturing, but each has 
a different system," explains Richard 
Fikes, professor of research at the Com¬ 
puter Science Department of Stanford Uni¬ 
versity and coscientifie director at Stan¬ 
ford’s Knowledge Systems Laboratory. 
“Everyone is using their own languages 
in their systems. So we need to translate in 
and out of these standard languages. We 
need to define standard interlinguas for 
device models—common interlinguas with 
translators at both ends." 

Coordinating Tasks 

As if the rich modeling-language, data- 
acquisition, and model-sharing issues men¬ 


tioned above aren’t enough complexity for 
the life-cycle design problem* there is yet 
another layer—the need to coordinate the 
various requirements of the product life- 
cycle during design. This is a difficult 
proposition, because there may be com¬ 
plex interdependencies among parts and 
systems. 

Take a simple case: for example, the de¬ 
sign of a door handle, where you have a 
handle designer and a door designer. The 
handle designer decides that the handle 
will be 4 inches long. However* the door 
designer has been assuming it will be 3 
inches long, so he or she needs to rind out 
quickly that the other designer has changed 
the length of the handle. And what if the 
door designer has already designed a door 
that cannot accommodate a 4-inch handle? 

The job of handling these types of prob¬ 
lems is left to coordination technologies 
that are being developed to represen l de¬ 
sign-decision responsibilities and con¬ 
straints. Design constraints can originate in 
the laws of physics or come from down¬ 
stream processes in the product life cycle 
such as transportation. For example, there 
might be a requirement that the depth of 
the handle depression should equal the 
handle width. “Whenever one parameter 
changes in a design,” explains Fox, “the ef¬ 
fects of that change have to be propagated 
across that constraint to related parame¬ 
ters* and people have to then be made 
aware of the fact that there is a constraint 
conflict, or there’s a change in that para¬ 
meter*” 

Constraint technology is one of the most 
important technologies that is needed to 
support integrated design, Fox concludes. 
“It lets you represent how different parts of 
the design interact with each other. Based 
on that, we can do design-decision propa¬ 
gation and alerting. We can even automate 
part of the integrated-design process, be¬ 
cause as one part of the design changes, 
we can propagate that change into other 
parts and make that change automatically.” 

In recent years, research at places like 
the Concurrent Engineering Research Cen¬ 
ter and the University of West Virginia 
has spawned research tools that can en¬ 
force design constraints and allow r data to 
be shared among geographically dispersed 
teams. The Product Design for the Envi¬ 
ronment Research Consortium at Carnegie 
Mellon University (Pittsburgh, PA) has 
been prototyping green engineering-design 
tools that look at the full life cycle of a 
product, from raw materials through use 
and ultimate recyclings. These tools will 
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Design of a Lifetime 


help engineers design products that bal¬ 
ance environmental and economical con¬ 
straints. 

Technology Transfer Under Way 

In recent years, ARPA has supported con¬ 
siderable research in the design process 
under its MADE (Manufacturing and Au¬ 
tomated Design Engineering) technology 
program. MADE tools will enable com¬ 
munication among different stages in the 
life cycle so that knowledge can be shared. 
ARPA has also taken an active role in 
transferring this research out into the in¬ 
dustry (for more information, see the text 
box “MADE in the U.S.A”). The Univer¬ 
sity of Toronto's Enterprise Integration 
Lab, for example, is using MADE tools 
for the Supply Chain Management system 
it is developing and is adopting pieces for 
its Concurrent Engineering Design-in-lhe- 
Large projects that Spar Aerospace plans to 
use on an experimental hasis by the end 
of the year. 

Enterprise Integration Technologies 
(Menlo Park, CA) has begun offering 


MADE networking services on 
a commercial basis. So far, they have di¬ 
rectory services available and expect to 
provide security and payment services later 
this year. The company is also working 
with RSA Data Security (Redwood City, 
CA) to market modules that allow Web 
users to speak Secure-HTTP (Hypertext 
Translation Protocol) for secure transac¬ 


tions. Enterprise Integration Technologies 
is also trying to peddle MADE-developed 
authoring tools, such as an engineering 
notebook. 

Through efforts like these, the next gen¬ 
eration of life-cycle design tools is be¬ 
ginning to see the light of day. But how 
long will it take these new technologies 
to percolate down into widespread use? 
After all, it took 25 years for the Internet 
to make the cover of Time magazine. 
. jm However, the pressures of mod- 
I em times and new transfer infra- 
1 structures will undoubtedly accel- 
L ' ■? erate the adoption of MADE and 
WjL related tools and technologies. In- 
fejm deed, most experts guesstimate 
that this new generation of life- 
cycle design tools will have significant 
impact among major U.S. manufacturers 
in the next two to five years. ■ 

Sara Reuse Hedherg, a freelance writer based in 
fssaquah, Washington, specializes in emerging 
software technologies, You can reach her on the In¬ 
ternet at hedberg@hakyon.com or on BIX c/o 
‘ editors ," 


A University of Toronto study found 
that aerospace design engineers at 
one large company were spending 
some 50 percent of their time creating 
or looking for information and only 
about 35 percent designing—and 
much of that design time was 
spent re-creating infomtation 
they couldn’t find. 



Fractal Image Compression Reduces 
Whale-Sized Images To Guppy-Sized Files. 



Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 

Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred¬ 
ibly small files provide unmatched spate savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 

Whether it T s stills or full motion video, 

DOS or Windows, Iterated Systems' 

.OBJ and .DLL family of toolkits will 
help you conserve your resources. 



Iterated Systems, Inc. 

For Additional Information: _ 

TEL; 800 437-2285 FAX; 404 840-0806 

5550A Peachtree Parkway Norcross, Georgia 30092 
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ST AT I STIC AART* (for Window) Complete Statistical Sys¬ 
tem with thousands of on-screen customizable, presentation-quality 
graphs My integrated with all procedures a Complete Windows 3-1 
support, DDE, OLE, Tl-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fining; multiple regression; general nonlinear 
estimation; stepwise logit/probil; general ANCQVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; clus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more * Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system m Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, "turn key system'' options ■ 
All output displayed in Serollsheets™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis desips 
(e,g,, correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) a Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended (“quadruple 1 ') preci¬ 
sion; unmatched speed a Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom desip new graphs and add 
them permanendy to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw a 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets a Price $995. 


Quick STATIST 1C A/W™ (for Windows) A comprehen¬ 
sive selection of basic statistics and the full graphics capabilities of 
STATlSTlCA/to a Price $495. 


ST AT I ST EC A/bos u (for DOS) A STATETlCA/W-compat- 
ible data analysis system ■ Price $795. 


Quick STATISTICA/DQS” (for DOS) A subset of STA- 
TISTICA/dos statistics and graphics ■ Price $295. 


Domestic sh/h $ 10 per product; 14-day money back guarantee. 


m 


StatSoft 


2325 E. 13th St. » Tulsa, OK 74104 • (SIS) 583-4149 
Fax: (918) 583-4376 


STATISTIC A/Mac"" (for Macintosh) A STATlSHCWcompatiblc, 
comprehensive data analysis and graphics system designed for the Macintosh a 
Large selection of statistical mahods fully integrated wilh presemation-qualtty 
graphics (ind. EDA, multiple^ a wide selection of interactively rotatable 3D 
graphs; MacDraw-siyie tools) ■ Unlimited size of files ■ Full support for System 
7 P ind. "Publish and Subscribe" m Price $895. 


Overseas Offices; StatSofi of Europe (Hamburg. FRO), pti: 040/42:00347, tan. 
040/4311310; SlstSolt UK {Lorwton, UK}, pb: 0462/482B22. la*; 0462/48265&; SlStSoll 
Pacific {Melbourne, Auslmlta}, ph (03) 663 6560, fax: (03) 663 6117; SlalSoft France 


Quick STATIST 1C A/Mac (for Macintosh) A subset of STATIC 
TtCA/Mac: a comprehensive selection of basic statistics and die full graphics ca¬ 
pabilities of STATlSTlCV^ ■ Price $395. 

(Paris), ph; (T) 45 66 97 DO. tax: (1} 45 66 06 ST; Avatlablff from olhGr Aulhonzad Representatives worJdwi&a: Sweden AkademiData Scientific AB ph: OTS-21Q035, fax. 0T6-210039; Finland: Statcon Oy ph: 
333067. Belgium: Texma Nflwlech 10 61 IS 20; South Africa: Osiris Technics! Systems 12-663-4560: Japan |Macintosh). Throe's Company. lnc„ 03-3770-7600; Japan {Windows)' DesiflO f echnologles, Irtc.. 
StatSoft, STATISTICjVWbc. Quirt STATISTICA'Mac. STATIST ICA/w. Quick STATISlHCA/w, and t5crnllr»-<n’'! ir;nip*narks of StalSotl, Inc., Macintosh, Mac |Hx, fxcet find fificPraw are ErademartiB □( theif reapediim ccKtipanics 
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A glance is all it takes. One look, and you 
know your CPU and all your favorite Windows" 
applications are destined for a lifetime of pro¬ 
ductive and peaceful coexistence. 

Because AMD's entire 486 microprocessor 
family, present and future, is 100% Microsoft* 
Windows-compatible. And it says so, right on 
the package. 

We've always been committed to 100% com¬ 
patibility with Windows, the industry’s leading 
operating environment. Our commitment has 
been confirmed by leading independent test 
labs, like those at PC Week and PC Magazine, And 
that speaks volumes to our customers. Includ¬ 
ing industry leaders like Compaq* who sells more 
PCs than any other manufacturer in the world. 

What’s more, systems built around our 486 
CPUs are far and away the best value available 
for running Windows. Which shouldn't surprise 
you, coming from AMD* After all, we’re the sec¬ 
ond largest supplier of 486 microprocessors in 
the world today. 

For more information on our entire family of 
Windows-compatible 486 CPUs, and the systems 
built around them, contact AMD today. One look 
and you’ll know you're making the right decision. 

« ! As*|br 
Literature 
Pack 19V. 


Advanced Micro Devices 

Cur AMD Place. P.O. Bait M3 3, SunnjmjJe, CA94M4. £ IWi Advanced Micro tedcei, Inc AMD Ihe AMD Jc4jn atvd AmA&fi are itglEliimd trademark* 
eiJ Advanced Micnj Device inc MUJowft to a mHnwl usthfmari;, snd windcwi and die windows logo j, r yademafkii oi Microsoft Cotpwflilon 
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CorelDRAW's 
standardized 
interface 
allows for 
easy 

upgrading! 


Ideal Entry-Level Graphics 
CorelDRAW 3 is so easy to use! With 
precision type control, amazing special 
effects and powerful illustration tools, 
CorelDRAW 3 is the ideal entry-level graphics 
package. CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT, CorelSHOW, CoreiTRACE 
and Corel MOSAIC. 

• 290 fonts o 14,000 Clipart 

Imago* 4r Symbol* 

Powerhouse (iraphics 
CorelDRAW 4 is the complete graphics solution. 
With all the power and modules of CorelDRAW 3, 
CorelDRAW 4 also includes dozens of new artistic and 
technical enhancements, an object-orientated animation 
module, OCR capabilities and multi-page layout. 


• 750 fonts • 18,000 Clipart 

Imagoi tr tyn^olt 


Complete Graphics <V Publishing Solution 
CorelDRAW 5 combines the graphics power 
of CorelDRAW and the advanced publishing 
capabilities of Corel VENTURA 5 within an 
integrated user interface. CorelDRAW 5 has all the 
modules of CorelDRAW 4 plus a revolutionary 
color management system, major gains in speed 
and performance, and hundreds of improvements. 

• 825 fonts • 22,000 Clipart 


CCOREL 

1-613-728-3733 0Xt.ZB 


COREL DRAM 


* USS plus applicable taxes 
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The Award Winning 
Graphics and Publishing Team! 


TigerDipecI 

1-800-CD-TIGER 

1 - 800 - 238-4437 

Please mention code BLF 
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Windows-based PCs are becoming an important part of the industrial world, controlling manufacturing 
and other operations while feeding back data in real time for analysis and decision-making 

MARK CLARKSON 



T hings are changing on the factory 
floor. In the beginning, there were 
PLCs (programmable logic controllers), 
metal boxes packed with jumper wires and 
chattering relays, and they were good. 
Well, pretty good. If you wired enough of 
these boxes in exactly the right way, setting 
the relay jumpers properly, you could pro¬ 
gram them to handle the types of quick, 
repetitive tasks involved in stamping air¬ 
plane parts out of sheet aluminum or filling 
and capping bottles of root beer. 

The user interface for one of these beasts 
was a large metal panel called an emtnci - 
ator panel, covered with cryptic gauges 
and industrial-size buttons in primary col¬ 
ors. The programming language, if you 
could call it that, was relay iadder logic ; II 
was implemented by physically yanking 
and rearranging jumper wires to govern 
the sequence in which relays were tripped 
by sensors and other relays. Over the years, 
the industry accrued a large base of elec¬ 
tricians and production engineers who 
spoke relay ladder logic; even as micro¬ 
processors replaced the relays inside PLCs, 
relay ladder logic was still used to pro¬ 
gram them. 

Then, as now, PLCs governed mostly 
discrete processes—the mechanical actions 
found in stamping parts, folding boxes, or 
running vending machines. To control 
more-subtle analog processing, such as the 
distillation of huge vats of petrochemicals, 
there were DCSes (distributed control sys¬ 
tems). Typically, these DCSes were oper¬ 
ated from a single control room, isolated 
from the shop floor, and attended by a 
priest-like order of engineers and electri¬ 
cians. From this control room, lines snaked 
all over the plant, gathering information 
and sending orders. 

The requirements on the factory floor 
are changing fast, says Gary George, di¬ 
rector of marketing for Qpto22, a maker of 
industrial-control systems for PCs, “People 
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Process Control’s New Face 
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This sample screen shows off some of the interesting hinds of graphical representations that can be used to 
monitor industrial processes with 0pto22’s MM I software. 


now want lo talk to third-party devices 
like bar-code wands, intelligent scales, and 
gas analyzers—things that DCS and PLC 
weren't designed for People want inte¬ 
gration, and these older architectures are 
only going to take you so far. The real fu¬ 
ture of control is the computer." 

A Matter of Trust 

When small computers first began to ap¬ 
pear on, or near, the shop floor, they were 
not trusted to do very much. Early com¬ 
puters were notorious for ail kinds of fail¬ 
ures. At first, all they were used for was to 
replace those big panels of buttons and di¬ 
als on the shop floor with on-screen rep¬ 
resentations of buttons and dials. Even that 
represented some big cost savings, 
“You'd be surprised," says George, “at 
the cost of building those enunciator pan¬ 
els—the materials themselves, plus the 
cost of someone putting in push buttons, 
pulling wires, and assembling the panels. 
Now all that stuff is done in software. 


Now, you use a touchscreen or a light 
pen." To change the process, continues 
George, “you only need to go in and create 
a new window or move a gauge from here 
to there. There are no rewiring costs." In 
the control industry, this is known as MMI 
(man-machine interface). Running MMI 
software is still the major function of PCs 
on the shop floor. 

A PC running MMI software is prob¬ 
ably not actually turning on pumps or 
opening and closing valves. According to 
George, traditional control elements, such 
as PLCs, still typically perform those tasks. 
What MMI offers is a new and better way 
of talking to those traditional control ele¬ 
ments. If a valve opens, the computer may 
turn an icon red. Tf you dick on a button, 
the computer tells the PLC to start or stop 
a process. 

Even though the PLCs are still there, 
you can program them through the MMI. 
Today's programming languages are much 
easier to use than relay ladder logic. For 


example, Opto22 T s programming language 
is based on flowcharts. People understand 
flowcharts, says George. “They're intu¬ 
itive, We go right from the flowchart into 
the controller. It eliminates a whole step in 
the programming." 

Real Objects 

MMIs have grown far beyond cartoon 
enunciator panels, although the emphasis 
on modeling physical hardware in the real 
world has remained. Today, a typical MMI 
display looks like a factory diagram drawn 
in Harvard Graphics, with colorful cartoon 
fluids pouring into cutaway vats or streams 
of widgets rolling down animated assembly 
lines. Lights wink on and off, numbers 
change, and gauges fluctuate. (The screen 
shot to the left shows examples of this.) 

The best MMIs are sUongly object-ori¬ 
ented. You can move, duplicate, edit, and 
copy objects (e.g., gauges, vats, and con¬ 
veyer belts) on the screen from applica¬ 
tion to application. When you copy or 
move objects, their characteristics and be¬ 
havior go with them. IT you copy a picture 
of an industrial cookie-dough mixer, you 
get the whole element (e.g,, timers and 
animated beaters). If the second mixer dif¬ 
fers from the first, you can edit only those 
characteristics that differ between the two. 

The latest MMI software from Won- 
derware of Irvine, California, for exam¬ 
ple, lets you build libraries of complex, 
animated objects such as meters, valves, 
and pumps and configure them quickly in 
the shop environment. Dave Smith, Won- 
derware’s vice president of marketing, says 
that an object that took yon 20 to 30 min¬ 
utes to configure before will now take only 
20 lo 30 seconds. If you have a meter with 
a scale oi'O to 100, and you need a scale of 
500 to 5000, you simply click on the drop¬ 
down box, change the scale, and create a 
new object. This can save much lime in 
programming the control system for 53 
similar vats of acid or similar manufac¬ 
turing stations at a dozen different loca¬ 
tions in your plant. 

“People on the factory floor," says Smith, 
“would like to follow the process as it really 
operates—to see tanks filling, valves open¬ 
ing, pumps pumping, and so forth. Instead 
of looking at numbers, they'd like to see a 
lank being Idled and to see an alarm change 
color when it reaches capacity.” 

And that's the big difference between 
MMI and presentation graphics-—objects 
in the MMI represent real objects in real 
time. MMI software is object-oriented in 
the most literal sense. For every animated 
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ONE FOR ALL 


and all on one 



Powerful 

Brings power to your 
network, Control 
2 to 1,024 computers 
(networked or stand¬ 
alone) from a single or 
several location (s) 
simultaneously and 
Independently, Allows 
access anytime, any¬ 
where: viewing, moni¬ 
toring, operating are 
no longer restricted 
to local consoles. Pro¬ 
vides increased system 
security and produc¬ 
tivity. 



Integrated 

Hardware-based and 
software-independent. 
Flexible, modular, up¬ 
gradable. The system's 
unique matrix techno¬ 
logy minimizes cabling 
requirements and 
ensures trouble-free 
operation. 

Reliable 

A range of quality 
German engineered 
products that meets 
today's computing 
needs, 


Efficient 

Cuts down on the need for large quan¬ 
tities of monitors, keyboards and mice. 
Reclaims floor space. Saves time and 
money. 


Th© PolyCon Management System 
- A totally new approach - 

Call this number NOW! 

Ask for detailed information. 
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PolyCon GmbH Data Systems 
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Process Control's New Face 



This model of a gasoline engine, showing valves, pistons, and spark plugs in motion and carrying out their 
functions, was created with the Wonderwore MMI r using complex, animated objects. 


ON-BOARD 

INTELLIGENCE 

Microstar Laboratories™ 
makes Data Acquisition 
Processor™ boards for 
real-time data acquisition 
and control systems run¬ 
ning on the PC. 



Intelligent 
Solution for 


Data Acquisition 

■■i High performance applications 
requ i re computing resources on demand. 

Complex operating systems like Windows 
release resources with random delays. 
The Data Acquisition Processor isolates 
an application from these delay s, and guar¬ 
antees reproducible results, even at high 
speeds. Better control means higher quality. 

■Hi With intelligence on board, the 
Data Acquisition Processor can do more 
than improve control II can process data. 

Except For displaying data and logging 
d ata to di sk - acti v i t ies it I eaves to the PC - 
the Data Acquisition Processor can do 
anything with sampled data that a PC can 
do, and it can go beyond that: to real-time 
data reduction, and to real-time control. 

^^■The Data Acquisition Processor 
can easily digitize and buffer an analog 
signal at high speed, and simultaneously 
scan the sam pi cd data for specified events. 

Whenever an event occurs, a block of data 
surrounding that event can be further pm- 
cessed on the Data Acquisition Processor or 
passed to the PC for display or disk logging. 
Further processing on the DAP can include 
tillering, analysis, and real-time response. 

IHB Intelligence in a Data Acquisition 
Processor is implemented in DAPL™, 

a multitasking real -lime operating system 
that runson the on-hoard processor. D A PL 
is optimized for data acquisition and con¬ 
trol. It recognizes more than 100 standard 
commands, and easily incorporates user- 
defined custom commands. Most applica- 
lioas can be completely specified using fewer 
than a dozen different standard commands. 

Microstar 


Laboratories# 

206 -4 S3-2 345 /206-453-3199 fax 

2265 116th Avenue NE, Bellevue, WA 98004 


vessel that is 58 percent full of cartoon 
petrochemicals, a real vessel exists that is 
58 percent full of real petrochemicals. 

Power fur the People 

Outfitted with slick new click-and-drag 
animated interfaces, industrial MMI is go¬ 
ing places it’s never been before—most 
significantly, out onto the factory floor. In 
the past, engineers and technicians pro¬ 
grammed controllers. Today, thanks to 
sophisticated MM Is, many people on the 
shop floor who have never worked directly 
with computers are doing the program¬ 
ming themselves. 

When dealing with such novice pro¬ 
grammers, ease of use is a premium. “For 
the latest version of our MMI software,” 
says Ralph Rio, manager of product mar¬ 
keting for lntellution, “the design objective 
was to enable a new user to go from open¬ 
ing the shrink-wrapped box to being truly 
productive within one hour. And we"ve 
done tests to make sure we achieved it." 

Once users are comfortable with the 
new technology, companies begin to derive 
benefits they never expected. Companies 
shopping for automat ion-control software 
arc initially interested in improving yields, 
reducing waste, or making processes more 
effective. They get those things* Rio says, 
but the real benefits come from empower¬ 
ing the workers. 'Typically” he says, “the 
person on the production floor is not em¬ 
powered at all. They’re put in front of a 


machine and told to push a button every so 
often. They don’t have the information 
needed to make high-quality decisions. By 
giving them information in a usable, di¬ 
gestible form, you empower them.” Rio 
adds that this does more than make them 
feel good; it makes the companies they 
work for stronger. 

He cites an example from an Intellution 
customer. “A guy on the plant floor—in 
his 50s, high-school education, not a com¬ 
puter jock at all—learned to use our soft¬ 
ware and started drawing his own screens, 
because he wanted to see the information 
a little differently. He Found a relationship 
between things that were happening in ihe 
production process that no one had seen 
before. It turned into a $250*000-a-year 
cost savings for the manufacturer/’ 

Windows onto Factory Automation 

From the beginning, Windows has been 
the platform of choice for PC-based in¬ 
dustrial MMI. As a graphical operating 
environment, early versions left a lot to 
be desired. Still, says Smith* Windows had 
one important thing going for it: It didn’t 
tie you to a specific brand of hardware. 

Until five or six years ago, companies 
providing hardware and software for in¬ 
dustrial-process control dealt in propri¬ 
etary systems. Each system spoke its own 
particular language, and it was hard to in¬ 
corporate other product lines. The manu¬ 
facturer was often the only source for 
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maintenance, service, parts, and program¬ 
ming, Once your company made the com¬ 
mitment to a particular line of products, 
you were stuck with them for a while. 

The result was captive markets and high 
prices. Until recently, says Smith, control- 
system suppliers were paying $50,000 to 
$100,000 for a hard-wired graphics work¬ 
station. The PC has pretty much pul an 
end to that by offering the industry some¬ 
thing it’s never had before: open architec¬ 
ture—a ubiquitous, open platform for de¬ 
velopers of both hardware and software. 
Nowadays, there are scores of companies 
selling cards that plug into your PC to pro¬ 
gram, communicate with, or replace cur¬ 
rent control systems. A small but thriving 
software industry is growing around PC- 
based industrial control. 

Even better, PCs are produced by the 
tens of millions all over the world. By in¬ 
vesting in PCs, the industry, too, can reap 
the economies of scale, replacing those 
$50,000 graphics workstations with $2000 
PCs* If someone invents a faster parallel 
port or a bigger monitor, you just buy one 
and plug it in. And Windows offered a rel¬ 
atively ubiquitous GUI for the PC, 

In addition to graphics, Windows offers 
one other tool that has proved essential: 
DDE, which Windows applications use to 
pass data back and forth as they run. Soft¬ 
ware can use DDE to take data from other 
programs or, with the proper drivers, from 
hardware such as network cards, serial 
ports, and PLCs* Industrial-control pro¬ 
grams send and receive their data via DDE* 

'The beauty/' says Smith, “is that cus¬ 
tomers can use those same DDE servers 
to move data into other Windows appli¬ 
cations, such as Excel. They love the op¬ 
portunity to do that/' By wrapping DDE 
drivers and interfaces around other sys¬ 
tems (e.g,, VAXes), you can make their 
data available to the PC without having to 
do a full-scale port of your software to 
those other systems* To facilitate moving 
this data around, Wonderware wrote a net¬ 
work version of DDE, called Net DDE, 
which h subsequently licensed to Microsoft 
for use in Windows NT. 

Speed Bumps Ahead 

Anyone introducing new technology into 
an existing factory must be prepared to 
integrate it with an array of preexisting 
legacy hardware, both dedicated control 
systems and minicomputers—the latter 
consisting largely of DEC VAXes running 
VMS and Unix, “Corporate America/' 
says Smith, “has a huge investment in 


these systems, not only in terms of the 
hardware but also in terms of the software 
written for those environments. They won’t 
give that investment up easily/’ 

Windows often serves as a universal 
client, letting users implement complex 
multiple-system solutions including PC, 
VAX, Unix, and DCS systems. The PC 
stands, like the robot C3P0 in the movie 
Star Wars , as a translator between human 
and machine—and sometimes between 
humans and other humans—fluent in the 
myriad languages and dialects of the in¬ 
dustrial-control machines. Factories can 
migrate toward less expensive distributed 
PCs at their own pace, without throwing 
away the millions invested in their older 
control systems* 

Once you have linked these disparate 
systems together, they still require some 
sort of common language to talk to one 
another* SQL is the lingua franca of the 
database world. Given sufficient fluency in 
SQL, a program on your PC can access 
data from mainframes, minicomputers, 
and other PCs* Effective industrial-con¬ 
trol software must speak SQL. On the PC 
side, ODBC (Open Database Connectivi¬ 
ty), a nephew of SQL, is fast becoming 
important as well. 

SCADA 

Once you’ve started to implement a dis¬ 
tributed system of PC clients and assorted 
hosts that are networked together and can 
speak to one another, the implications are 
enormous* Consider the lowly statistician, 
toiling away in a cubicle, analyzing data. 
To gather the data, he or she may have 
walked down to the factory floor and taken 
samples off the line or may have taken it 
from periodic reports issued from the fac¬ 
tory floor. In any event, the data is cold. 
The statistician is not seeing the process as 
it’s happening now but rather as it was in 
the past—several hours or several days 
ago* Now he or she must enter the data 
into a statistical program and study the re¬ 
sulting graphs. 

Consider the statistician’s boss, who 
waits for the analyses. By the time he or 
she gets it, the data is colder still. Consider 
the contract-process engineer, who works 
on the opposite coast, trying to fine-tune a 
process he or she’s never seen running. 

Now, give each of these people a PC 
plugged into the company network, with 
graphical software that shows the process 
running in real time. Let them redesign 
the screens, just like the industrial MMI 
users, to show the data they need the way 


Microway NDP Fortran & Cl C++ 

are the only compilers which 
take full advantage of the Pen¬ 
tium floating point adder- 
multiplier. The Pentium's numeric 
performance turns out to be 
very sensitive to numeric code 
quality. Our Pentium floating 
point scheduler makes it possible 
to take full advantage of the 4 
to 1 numeric speed up the Pen¬ 
tium offers over a 486DX* Put our 
compilers or Pentium/1860/Alpha 
systems to work far you. Call for 
our white paper on Pentium 
Code Generation todayl 


i860/Pentium/Alpha 

Supercomputers 


BX Series Pentium/Alpha Workstations - 

our workstations and Industrial PC's 
come configured with DOS* Windows* 

OS/2* UNIX. NT or OSF from....*$2195 

Gigacube™ - A Gigaflop for less than 
$5GK! Pentium computational Server 
runs on an NFS; houses 20 1860's. 
Number Smashed$60 up to 80 mflops; 

does 1024 FR In 1 ms* from.,...$2995 

QuadPutefi $60 320 mflops per cord* 
four 860s and shared memory.$11995 

ArrayPRCffXP - 100/200 megaflops. 400 
MB/Sec memory. Interfaces - 30 MB/Sec 
DSP and 33 MB/Sec EISA.$8995 


NDP Compilers 


Microway's NDP 32-blt compilers run 
on OS/2* NT. UNIX* and DOS 
generating code for the Intel 386* 
486* Pentium, i860 and Alpha, 

NDP Fortran** is a full F77 with F66* 
VMS* DQD, and MS extensions. 

NDP C/C"V+ runs In K&R 8t ANSI 
Includes C++ - generates the highest 
quality numeric code of any 32-bit 
C compiler. 

NDP Fortran 90 Extensions to NDP 

Fortran*.,.,...*$395 

DOS release includes VCPI* DPMI* VtVt* 
NDPUnk* NDPUb, GREX and MGX - 
Microway's graphics and plotting 
packages. The 486/Pentium version 
adds 486/Pentium code generation 
plus Clearview symbolic debugger. 


386 Version 4.4 L. $695 

Pentium/486 Version 4,41..**$995 

OS/2 release includes Work Frame 
interlace, MGX uses IBM tools 

386. $595 

486/Pentium...$895 

Alpha NDP compilers start at...*..$795 


Call for UNIX* Xenix and NT prices. 


Microway 

Kingston, MA 02364 USA (S08) 746-7341 
U.K., 081-541-5466 USA FAX 746-4678 
Call for Germany, Italy, Greece, FPIand 
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Process Control’s New Face 



The application of MM I tools in a somewhat different direction resulted in creating this chart showing historical 
trends in a manufacturing process, it, too, was created with Wonderware's product. 


they want it. Provide them with statistical 
control charts that update in real time. Add 
software that tracks inventory across the 
shop floor, that will show you where every 
component of a given order is and in what 
stage of completion at any given second. 
Make some of these PCs read-only, al¬ 
lowing certain people (e.g., accountants) to 
watch a process without being able to med¬ 
dle with it. If people along the line speak 
different languages, sav Spanish and Eng¬ 


lish or German and French, then you 
should provide each user with data in the 
language of his or her choice. State-of- 
the-art software does all this. 

Traditionally, this type of high-level 
software is known as SCADA (supervi¬ 
sory control and data acquisition). On the 
PC, the distinction between SCADA and 
MMI is ceasing to exist. Many vendors 
service both areas with a single, reconfig- 
urabie product. 


Bigger, Better, Faster, and Safer 

Windows may be a well-accepted graphi¬ 
cal interface, but it has never been a 
paragon of stability. A general protection 
fault at the wrong time can crash your 
whole system, and a crash on the shop 
floor can be very costly. £ ‘People in the of¬ 
fice may not like it when a piece of soft¬ 
ware burps/ 1 says Smith, “but they're more 
forgiving than the guy who's making a 
million dollars 1 worth of chocolate," 

Also, industrial MMI is driven on real¬ 
time data, and Windows makes a lousy 
real-time environment. The smallest re¬ 
solvable clock-tick is loo large for finely 
timed processes. Even worse, Windows is 
a shared, multitasking environment that 
relies on every application behaving po¬ 
litely and not hogging resources. If a data¬ 
base takes an extra few seconds to close its 
files, other applications must wait in line. 
In the industrial-control environment, those 
seconds can mean disasters ranging from a 
ruined batch of cookies to a melting nu¬ 
clear core; that's just not acceptable. 

In the past, vendors of industrial-con¬ 
trol software were forced to “fix” Win¬ 
dows to achieve the performance and reli¬ 
ability they needed—writing patches and 
DLLs or hacking into Windows 1 multi- 
media drivers—or they had to use a less 
widely accepted operating system. But 
evolving operating environments and faster 
processors promise some relief. NT and 
the upcoming Chicago are slated to provide 
a more robust, fault-tolerant environment 
with true preemptive multitasking—- 


EVER SEEN A GROWN PIRATE CRY ? 
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SMartPLUG™ 


* Gives you complete protection against unauthorized access and duplication 
of your software. 

* A processor based parallel plug, with integral nDES encryption. 

* Includes a 120-byte field of programmable non-volatile memory. 

Also a veritable; 

CodeSafe: plugless HD installation Clock Plug: for time-limited use of software, 

MemoPlug: a memory plug for PC's. NtCPiug: for Japanese NEC systems. 

LAN Plug; for Networks. Ik Plug: a processor-based serial plug for UNIX 
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CA Real in II Other COBOL 
Workbench Competitors 


Fully Integrated, intuitive programmer^ 
workbench 


Debug both PC and mainframe based 
programs 


Fast compiles and efficient execution 


Complete single-vendor solution 


Supports Windows andOS2 


Foundation for GUI CEent/Server COBOL 
development with open DBMS access 


The competition simply can t compete with CA-ftealla ll Workbench. 


It’s simple to gel a 
salt-running demo 
and a tree copyot 
The Secret 01 COBOL 
Maintenance. Just 
call 1-800-434-REIL 


The point-and-ctlck debugger simplifies 
testing. 


FAME 

Swum 

Awarded the Federal Applications 
Madal ol Excellence. 


QUl editor 
GUI Interactive 
debugger 

GUI Program Analyzer 
(MCS emulator Included 
Version control 


Fastest PC COBOL 


Compared to the competition. CA-Realia ll 
Workbench Is twice the product at halt the price. 

$a5oo > 

Fbr A Limited Time 


Avoid Dial Empty Feeling. Gel The One 
COBOL Solution mars Fully Loaded. 


Compared to CA-Realia’ II Workbench, other COBOL development solu¬ 
tions come up empty - unable to compete with the most comprehensive 
client/server tool in the industry 

One that provides an unsurpassed list of benefits and features which 
include: the world’s fastest PC COBOL compiler, a GUI editor and an inter¬ 
active GUI debugger for code executing on a PC or mainframe, and inte¬ 
grated lifecycle management. Plus a COBOL-intelligent program analyzer 
that’s the smartest thing you've ever seen. 

What’s more, CA-Realia II Workbench includes a complete mainframe 
CICS emulator for no extra charge. And. all the features of the workbench 


apply to CICS programs as well as batch. 

So whether you’re in a Windows or OS/2 environment, CA-Realia II 
Workbench provides complete integration with your host-based systems. 
Which means unlike some other COBOL solutions, your programming 
choices are never limited. 

For A Self-Running Demo And A Free Copy 01 The Secret Ot 
COBOL Maintenance . Call i-eoo- 434 -REAL Dept. 26500 . 

You’ll see when it comes to COBOL client/server development solutions, 
only one has been fully developed: CA-Realia 11 workbench. 


Computer’ 

Associates 

Software superior by design. 


CA-flealalWorWieiicti 

The Complete Client/server COBOL Solution 

© Computer Associates international, Inc., Islandia, NY 11785-7000. U.S dollars. Offer good in U-S. and Canada only All product names referenced herein are trademarks 
of their respective companies Awarded by Government Computer M-wx March 23,1994. 'Source Compuurwortd Buyer's Scorecard. March 251991. 
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More Options than Computer Dating in San Francisco. 

More Features than a 200 Screen Cineplex. 

More Tools than a Builder’s Convention. 


DESIGNCAD 2D 
FOR WINDOWS! 


Why DesignCAD? DesignCAD comes complete! This is not o watered-down CAD 
system with Limited Technology. Neither is it a CAD system that you will out¬ 
grow tomorrow. DesignCAD is a powerful, yet easy to use, CAD package that 
anyone can afford! With over 500,000 users worldwide including AT&T and 
the U.S. Navy, DesignCAD is truly the professionals' choice. Just look at some 
of DesignCAD's super features! 


Drafting Tools- DesignCAD 2D 
for Windows boasts an extensive 
selection of drafting tools with 
easy to understand icons. 

Just point and click! 
Quick-Change Edit Box- 
Simply enter the new informa 
tion and let DesignCAD make 
your changes for you! 

Full Clipboard Support- Easily 
cut and paste graphic elements 
into other Windows applications. 
Built-In Programming 
Language- Even novice users 
can customize DesignCAD by 
creating specific commands that 
fit their particular needs. 

Print at any Scale- DesignCAD 
can output large drawings even 
on narrow carriage printers and 
small plotters. 

500 Free Symbols- Predrawn 
so you don't have to! 
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IF YOU WOULD LIKE TO RECEIVE MORE 
INFORMATION, CALL, WRITE OR FAX 
FOR A 16-PAGE COLOR BROCHURE AND 
DEMO DISK. 



To Order 
q Call (918)825-7555 

^ Fax (918)825-6359 

American Small Business Computers • One American Way • Pryor • OK • 74361 


DESIGNCAD 

FBI III M It 




Less 

than 

$ 349 ! 



something an industry weary of patching 
and tweaking sorely needs. 

In addition, the new generation of mi¬ 
croprocessors (e.g., Pentiums, Alphas, and 
PowerPCs) will make everything go faster 
in general. This will be a big boon to de¬ 
velopers trying to make their products 
work successfully in real time. 

As PCs become faster and more stable, 
they’re winning the trust of the industry. 
Although there will probably always be 
two-box systems with dedicated PLCs con¬ 
trolling the machinery and PCs providing 
the interface to humans, more factories are 
giving over control of their manufactur¬ 
ing processes completely to PCs. 

“We recommend that our customers use 
our software to actually control the line,” 
says Intellution’s Rio; “we’re that confi¬ 
dent. Our software runs in many mission- 
critical applications, including controlling 
nuclear power plants, so it’s certainly safe 
to use it to make cookies.” 

Automated Process Control 

Industrial-control software is showing up 
in areas far from the factory floor. Opto22 
is wiring up the East German city of 
Leipzig (population 650,000) for the lo¬ 
cal water utility. The system has thousands 
of data points with multiple remote links, 
and it’s all handled with PCs. 

Industrial MMI is being used in securi¬ 
ty and climate-control applications for mu¬ 
seums, banks, and prisons, which might 
have thousands of sensors of all types. 
While a typical home-security system is 
fairly dumb, systems with thousands of 
components require considerably more in¬ 
telligence—if for nothing else than dealing 
with the inevitable failures. “When you 
have thousands of sensors,” says Rio of 
Intcllution, “it’s a lot more likely that one 
will go off accidentally. So the system 
might look for groupings of two or three 
alarms going off at once and then call the 
police,” Rio adds. 

Wonderware’s software controls rides at 
Walt Disney World and monitors the 
worldwide flow of money for one Federal 
Reserve bank. “We realized a few years 
ago,” says Wonderware’s Dave Smith, 
“that this isn’t about industrial MMI any¬ 
more. This is about getting real-time data 
from point A to point B, so you can make 
real-time decisions that affect your busi¬ 
ness.” ■ 


Mark Clarkson is a freelance science writer living 
in Wichita, Kansas. He can be reached on the In¬ 
ternet or BIX at mclarkson@bix.com. 
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Growing Your Software 
business can be PUzzling... 


Piracy Protection* 


Version 

Updates 


Pre-Sales 

Evaluations 


Comp lex 

Licensing 

Schemes 


Software 

Rental 


Watch the Pieces Come Together. 



Introducing the ON Sutton™ for Your Software 



Now you can protect your software by controlling the 
right to use. Buttons are microchips packaged in 
coin-shaped, stainless steel cans that contain critical 
information to make your software run. Look what 
Buttons can do for you: 

♦ Enable execution control even after you have 
distributed your software to customers 

♦ Coordinate a variety of license types, including 
metered licenses 

♦ Maintain the same security scheme across all 
platforms 

♦ Eliminate the need for demonstration versions of 
your software 

♦ Operate seamlessly with most license server 
software products 

Buttons tie together the 
pieces of your business puzzle. 

DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway ♦ Dallas, Texas 75244-3292 ♦ Tel: 214-450-0448 
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Buttons 
work with 


® DS1420 ID Button™: 

A 64-bit serial number provides 
the basis for security. 


DS1422 UniqueWare 
Button™: 

IK bit of memory separated into 
four, one-time-write pages. 

DS1425 Multi Button™: 

2K bits of nonvolatile RAM can 
protect multiple applications. 

DS1427 Time Button™: 

4K bits of RAM, along with a 
tamper-proof real time clock. 



♦ Fax: 214-450-3869 











C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


¥ housands of programmers have 
already discovered how to get dBASE, 
FoxPro and Clipper compatibility with 
their favorite language and hardware 
platforms. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. 

You see, CodeBase technology is 
simply the best way to add multi-user 
xBase compatible DBMS power to C, 
C++, Basic or Pascal. 

You still gain speed <5 small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You’ll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 

Now formatted data entry in 
Windows is as easy as point & click! 

Experienced Windows programmers 
know formatted data entry is difficult 



Introducing the new CodeControls, a unique 
set of data-aware custom controls. Now simply 
drop them into your Windows applications via 
your favorite visual interface builder. 


to program under Windows. But with 
our new CodeControls, you can simply 
'Point & Click' to design data entry 
windows for date, numeric, and 
character information-formatted just 
the way you want it. 

NEW-Data-aware controls 

Our new custom controls are 
data-aware, so now you can easily 
build a scrolling list box that's tied to a 
data file, or look up matching combo 
box entries-even as the user types. 

Introducing CodeReporter 2.0 



Introducing the new CodeReporter 2.0 our visual, 
interactive xBase report writer. We designed it 
with developers in mind, but end-users will love it. 

Create a wide variety of reports 
-visually, easily, and instantly. 

Use CodeReporter s new Instant 
Report Wizard to create a report-in an 
instant. To refine your report, simply 
drag and drop report objects-for data, 
totals, text or graphics-using the 
interactive layout screen. 

Easily build report queries using our 
calculator-style expression builder. 

Then get your reports lightning fast 
through the built-in Intelligent Query 
Technology. 


And get multi-platform portability. 

Once your reports are designed under 
Windows, you can generate correspond¬ 
ing source code. Use this source code to 
launch reports under DOS, Macintosh, 
Windows, NT, OS/2 or UNIX. 


Introducing CodeTranslator 3.0 


Now you can automatically translate 
Clipper, dBASE, and FoxPro code into 
C++. Turbo-charge critical xBase 
applications, port to new operating 
systems, and gain the flexibility of C++. 

CodeTranslator keeps your variable 
names and uses the CodeBase++ 
library-making the translated code 
easier for you to read and maintain. 



Buy One, 

Get Two FREE. 

Now when you buy any one of our xBase 
compatible library products: CodeBase, 
CodeBase**, CodeBasic or CodePascal 
(for the language of your choice), you’ll get 
both the new CodeReporter 2.0 AND the 
new CodeControls 2.0 absolutely FREE 
-for a limited time only. 

To Order Now Call 

403 - 437-2410 

Unconditional 60-Day Money-Back Guarantee 

SEQUITER II FAX 403.436*2999 
SOFTWARE INC. Ill UK Tel. +44-81-317-4321 


P.0 Box 575 Nowmarkat NH 03857-0575 

©1994 Sequier Software rc Al nghts reserved CodeBase, Codeease-*-* CodeBase, CodoPoscaf CoOeReponef, & CoO^ConJrcfc cxe IroOwmc&vj of S*quit»f Software Inc M pfOCJvxi oorrm o»« troOemarkj of me* rwipwcrfv* compon** 
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State of the Art 


EDI Moves the Data 


Using electronic documents in normal business activities can be efficient and economical. Digital 
mechanisms can introduce greater levels of security and verification than paper could ever provide. 


PETER WAYNER 



I n this age of Infobahn hype, many peo¬ 
ple forget that computers and networks 
are more than just toys for pursuing the 
great electronic harmonic convergence of 
video games, virtual reality, sports, and 
romance—they are also important tools for 
businesses. The fact is, a second, relatively 
hidden convergence is joining many busi¬ 
nesses and providing a simple, standard 
way for these organizations to exchange 
data about such important transactions as 
orders, supplies, and parts availability. The 
emerging collection of standards that gov¬ 
erns how this data is transferred and inter¬ 
preted between computers is called EDI 
(Electronic Data Interchange). Many com¬ 
panies investing in the technology are hop¬ 
ing to save millions—if not billions—of 
dollars. 

The acronym EDI embodies several dis¬ 
tinct concepts and buzzwords like E-mail, 
networking, software agents, and interop¬ 
erability. Also, in several cases, EDI is 
used as a synonym for computerized or 
digital. For instance, one member of the 
EDI standards committee uses the term 
judicial EDI to refer to standard text file 
formats that lawyers might use to file doc¬ 
uments in court. The term itselT emerged 
from business schools and corporate MIS 
departments, so it is not surprising that the 
acronym usually carries the additional im¬ 
plication that the electronic domain will 
offer new and better efficiency. 

EDI provides a collection of standard 
message formats that can be sent via any 
electronic messaging service. This ap¬ 
proach saves money by replacing the stan¬ 
dard paper documents that cement busi¬ 
nesses. The amount of paperwork to be 
simplified and automated can be substan¬ 
tial. Although many people are used to the 
simplicity of reciting credit-card numbers 
over the telephone, the standard proce¬ 
dures for doing business involve many dif¬ 
ferent slips of paper that help account for 
everything of value. A typical transaction 
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EDI Moves the Data 


might include a purchase order, a purchase 
order confirmation, a packing slip, and an 
invoice. Each of these involves using sep¬ 
arate sheets of paper and in some com¬ 
panies, several levels of management must 
approve the documents before they are 
legally binding. Many small- and medi¬ 
um-size companies 
still do business by 
mailing or faxing 
these documents 
around the country. 

Simply replacing 
the paper with elec¬ 
tronic messages can 
save the cost of creat- 
ing the paper and the 
time required to move 
it from the printer to 
the fax machine or 
through the postal 
system. The greatest 
savings, though, lie in 
making the entire 
company more efficient 
and in reducing the 
amount of inventory 
kept in stock. For ex¬ 
ample, many manufac¬ 
turers are discovering that careful, effi¬ 
cient electronic inventory systems allow 
them to reduce the number of spare parts 
they must keep available. The savings can 
be enormous. An internal study by a For¬ 
tune 500 firm showed, for example, that 
the company could save $500 to $700 mil¬ 
lion with a corporatewide EDI system. 


Emerging standards and 
practices for EDI include verifiable 
digital signatures, anonymous 
digital cash, and timestamps that 
provide incontrovertible proof of a 
document’s existence and content 
at a particular 
time. 



EDI Standards 

EDI messages are just E-mail messages 
that come in a preset formal so that inven¬ 
tory and accounting software can process 
ihe data successfully. Some of the biggest 
public standards are the ANSI X12 collec¬ 
tion and the United Nations ED1FACT 
(EDI For Administration, Commerce, and 
Transport) standard. A number of differ¬ 
ent companies use each of these standards. 
There are also several other standards— 
both public and proprietary—developed 
by companies that are large enough to im¬ 
pose the standards on their trading part¬ 
ners, These standards often exist in defined 
niches for particular industries. 

Each message created according to one 
of these public standards must begin with 
a code that specifies the nature of that par¬ 
ticular transaction. Under the X12 stan¬ 
dard, for example, all purchase orders must 
begin with the code 850, while invoices 
have to start with an 810. For each type of 
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document, a number of inform at ion-con¬ 
taining fields are also specified. The 810 
invoices are described in the X 12,2 stan¬ 
dard, which defines the required fields, in¬ 
cluding address, transaction information, 
and total monies due. 

The standards were developed with flex¬ 
ibility intentionally 
built in. Many data 
fields are either op¬ 
tional or conditional 
Also, when two com¬ 
panies decide to use a 
particular standard, 
they must agree on 
the way that certain 
fields will be used. 
For instance, a com¬ 
pany mighi describe 
its parts in any of sev¬ 
eral different ways. 
Four tires for a car 
could be entered as 
four separate items or 

as one set. 

Thus, EDI does not remove the need for 
negotiation and synchronization’—it just 
offers a simple framework for the mes¬ 
sages so that users can choose off-the-shelf 
software that will do most of what they 
need and then begin customizing it so that 
it meets their specific requirements, 

EDI Clearinghouses 

Many businesses subscribe to on-line EDI 
clearinghouses, which essentially provide 
E-mail services that transmit data in the 
standard format. Many also offer to trans¬ 
late the data from one standard to another, 
which saves individual companies from 
having to program their computers to un¬ 
derstand and speak the various standards 
that their trading partners use. 

Also, the clearinghouses offer many 
other services as a way of differentiating 
themselves from one another. Some offer 
archiving. Others offer to convert EDI 
messages to plain paper faxes automati¬ 
cally so that EDI systems can communi¬ 
cate with humans. Some also include plain 
E-mail so users can transmit messages. 

EDI-capable banks are an important 
subset of the clearinghouses. They also 
move packets of bits defining transactions, 
hut their transactions are based on money 
and other securities. Many commercial 
banks offer EDI to their customers as part 
of their array of services. Some retail banks 
are also trying to interest the public in 
using systems for automating their bill 
payment. continued 
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“Hey Fred, the folks back home want us to E-maii our recipe for rattlesnake stew.” 


BW-MuItiConnect for Windows NT 
gives NetWare users a wide-open 
network environment. 


If you’re a hard-driving NetWare® 
user it’s time to hit the trail with 
B W- MuItiConnect 1 ” for Windows NT™ 
from the city slickers at Beame & 
Whiteside, the experts in TCP/IP, 
NFS, and NetWare connectivity 
solutions for DOS & Windows? 

BW-MultiConnect is the only 
product that offers full NetWare 
server emulation for Microsoft’s 
new r NT platform, so now you can 
have seamless access to Windows 
NT files and printers. 

BW-MultiConnect extends 



ter DOS & Window 
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the IPX/SPX protocol stack to any 
Windows NT or NTAS system. 

And since BW-MultiConnect is 
implemented as a set of loadable 
Windows NT drivers, you w r on’t 
need any additional software on 
your NetWare client. 

BW-MultiConnect gives you 
wide-open protocol independence, 
without abandoning native NetWare. 

You also get support for multi¬ 
platform wide area networks, NDIS 
support for simultaneous protocols, 
and scalability for today’s hottest 
RISC and SMP computers. 

Get started with a five-user 
license for as little as 1495, with 
BW-MultiConnect for Windows NT. 

Circle 168 on Inquiry Card. 


It’s destined to be a driving force 
for NetWare users. To get yours, 
just follow the herd. 

For your FREE 30-day 
BW-MultiConneet evaluation 
call 1-800-463-6637 today. 
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Work Smarter 

Access 2.0 Programming Bible 

Become an '"Access Expert" with the Access 2.0 
Programming Bible. This comprehensive guide puts 
complete information on Access programming at 
your fingertips in an easy-to-follow style that works 
for beginners and experienced programmers. The 
Access 2,0 Programming Bible begins with an 
overview of Access 2.0 functions, then concentrates 
on the how-to's, practical examples and ideas for 
using Access. You'll leant how to work with tables 
and access data, how to work with the Wizard and 
much more. Experienced users will especially value 
this book for its information on programming with 
Visual Basic for Applications (VBA), network usage, 
creating and using macros, and exchanging data via 
OLE 2.0. 


$39,95 with companion diskette. Item #B260. ISBN 1-55755-260-6, 



PC Intern System Programming 
with Updates for MS-DOS 62 & 
Pentium ™ 

A literal encyclopedia for DOS 
programmers, with examples 
throughout in Assembly 
Ianguage.C. Pascal, and BASIC, 
for programming video cards, 
sound, and TSR’s. Written for 
programmers, by programmers. 
Allaime bestseller! 

$59,95 with companion diskette 

Item # BI45 

ISBN 1-55755-145-6 



DOS 6 Complete Special Edition 
with Updates for MS-DOS 62 
The most authoritative and up- 
to-date DOS reference book 
available. Your guide to 
Microsoft's latest version of DOS. 
It's an encyclopedia of the most 
recent DOS knowledge, for the 
computer whiz and the everyday 
user. Includes many useful tips 
for outfitting any computer with 
MS-DOS versions 6 through 6.2. 
$39,95 with companion diskette 
Item #B25l 
ISBN 1-55755-251-7 


CD-ROM! The Naked Truth & 
Killer Animations 
An all-in -one product for the CD- 
ROM, multimedia enthusiast. 
Learn how CD-ROM’s work, 
video, animation & sound, 
speeding up CD Access, 
installation & configuration of 
CD-ROM drive, and more. 
Includes CD-ROM with 130 
animations, virtual landscapes. 
3D architecture, and much more. 
$34,95 with companion CD-ROM 
Item #15266 


ISBN 1-55755-266-5 



Multimedia Mania 

Explores the multimedia 
explosion. How to set up a 
complete multimedia system and 
how to create presentations. 
Contains terminology and info 
on popular programs. Covers 
audio technology, sound boards 
and recording, CD and CD-ROM 
technology. Companion CD- 
ROM features example programs. 

$49,95 with companion CD-ROM 

Hem #BI66 

ISBN 1-55755-166-9 


The PHOTO CD Book 

New for CD-ROM/ multimedia 
fans, graphic artists and others: 
Complete guidebook for Photo 
CD technology. Covers 
photography, Photo CD system 
configuration, image processing 
, manipulating images, creating a 
home theater, and more.Caupons 
and CD-ROM included with 
examples, photos, demos and 
more! 

$29.95 with companion CD-ROM 

Hem #B195 
ISBN 1-55755-195-2 


Order 

TOLL FREE 

1 - 800 - 451-4319 
Ext. BIO 


Ask for our 
FREE Catalogs 
of books and 
software 


Abacusil 


Dept Bi 0,537052nd Street SE 
Grand Rapids. Ml 49512 


1-800-451 -4319 Toll Free 

Phone 616-698-0330 
FAX 616-698-0325 


The basic transactions in monetary EDI 
are handled in the same way. A host of 
different standard formats (e.g., XI2.820) 
are used by different groups of people, and 
the banks will often translate these requests 
automatically. One important difference 
is that these Financial EDI standards also 
include protection against eavesdroppers 
and thieves by encrypting messages and 
authenticating both their origin and their 
content. While these features are also often 
available to other EDI users, they are often 
ignored because the information shuttling 
through the system doesn't represent some¬ 
thing as obviously valuable as money. (For 
a look at how money can be handled, see 
the text box ""Digital Cash" on page 126.) 

More, Better EDI 

The basic transactions in EDI are often 
just digital versions of their paper equiva¬ 
lents. The primary difference is that they 
travel by wire instead of by mail truck and 
thus arrive faster. Some people might be 
tempted to dismiss this use as simple and 
straightforward. But some of the more ex¬ 
otic standards and practices emerging 
promise to bring new and potentially valu¬ 
able features to EDI, features that can't be 
duplicated with paper. These newer realms 
include digital signatures that can be ver¬ 
ified by anyone in any place without the 
need for identification, digital cash that 
can move anonymously without forgery, 
and digital timestamps that can provide 
practically incontrovertible proof that a 
document existed at a certain time. 

The most important standard for com¬ 
merce is a digital signature that certifies 
that a particular person signed an elec¬ 
tronic document. When such a standard 
emerges, Lhe signatures will add much 
strength to EDI transactions because they 
will make it much easier for two parties 
to conduct business without negotiating a 
preliminary agreement The digital signa¬ 
tures will act in the same way as a normal 
signature on a contract. 

Digital signatures are long numbers bun¬ 
dled with a file. They are generated by a 
cryptographic algorithm designed to make 
it easy for everyone to verify the signature 
but difficult for anyone to forge one. The 
strength of these signatures depends on cer¬ 
tain mathematical problems that no one 
knows how to solve efficiendy. Only the 
owner of the signature holds the secret num¬ 
ber that allows them to create a signature. 

Such a signature behaves differendy than 
paper-based signatures, and in many cases, 
it is a substantial improvement. A digital 
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An emulator on 
will get you 
nowhere 
fast. 


SmarTenn includes 
the protocol stacks. 



"marTerm gives you everything you 
I need to connect your PCs to UNIX, 

I VMS or Data General hosts. You just 
\ 'SmarTerm and go.' 

It’s a really radical idea, like selling 
a car with wheels. So radical, in 
l fact, SmarTerm is the only 
■ software that gives you the 
| complete connectivity, high 
performance, and ease of use 
you need, all in one. 

SmarTerm products ail consist 
of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and OD1 support. (You wouldn’t expea 
to pay extra for the wheels on your car, would you?) 

On top of this, SmarTerm’s pioneering corporate support tools and 
utilities make the software cost effective and quick to run by automating 
common tasks. You can use your mouse in host applications, record scripts, 
use drag-and-drop FTP, and more - so much more than any other 
connectivity package. 

Find out how to 'SmarTerm and go' with the complete host connectivity 
software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). 


All SmarTerm® for Windows 
products include: 

• SmarTerm TCP/IP as a Windows Sockets DLL 

• Individual or centralized TCP/IP management 

• Drag-and-drop FTP 

• Pop-up keyboards 

• User-definable button palettes 

• True Multiple Document Interface 
• Connections directory 
• Script recorder 

• Simplified keyboard remapping 

• SmartMouse™ programmable mouse support 

• Customizable help system 

• On-screen toolbox 

SmarTerm products are also available for DOS. 



Persoft, Inc., 465 Science Drive, P.O. Box 44953, 
Madison, Wisconsin 53744-4953 USA. 

Tel: (608) 273-6000 Fax: (608) 273-8227. 


persa[r 



CONNECTIVITY SOLUTIONS 

DOS • Windows • Ethernet • Token Ring 

© 1994 Persoft, Inc. All rights reserved. Persoft and SmarTenn arc registered trademarks and SmartMouse is a trademark of Persoft, Inc. All other trademarks mentioned art properties of their respective companies. 


Persoft Europe, Lower Woodend Bams Fawley, Hcnlcy-on-Tharacs 
Oxfordshire, RG9 6JF, England. 

Tel: 0491 638090 Fax: 0491 638010 
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EDI Moves the Data 


signature can be verified by someone who 
has never met the party; they can verify 
this signature at a distance by using a sim¬ 
ple algorithm. The signatures are just as 
valid for copies as they are for originals. 

The digital-signature system needs a 
central authority that issues certificates of 
authenticity, guaranteeing that message 
originators are who they say they are. Un¬ 
fortunately, this public-key infrastructure 
needs to be as common as phone books 
for the system to work efficiently, and that 
won’t happen for some time to come. The 
EDI standards committees are investigat¬ 
ing the area and hope that a good standard 
will emerge soon (see the text box “Whose 
Authentication Systems?” on page 128). 

One of the best digital-signature soft¬ 
ware implementations available today 


comes with the Mac System 7 Pro. This 
system lets you sign a document by merely 
dragging it to the top of the icon and typ¬ 
ing in a secret password that only you 
know. The document file then stores in its 
resource fork a signature that can be veri¬ 
fied at any time. Apple provides a public- 
key certificate infrastructure that you ac¬ 
tivate before beginning by taking a printout 
from your machine and presenting it to a 
notary public with three forms of identifi¬ 
cation. You need only to do this once. 
Apple binds this information with your 
file, and thereafter, anyone who receives a 
file that you signed knows that you gen¬ 
erated it. 

Many other companies such as Sun Mi¬ 
crosystems (Mountain View, CA), Mi¬ 
crosoft (Redmond, WA), and Novell (Pro- 


DIGITAL CASH 


At present, EDI (Electronic Data 
Interchange) networks support 
financial transactions in the 
form of messages that are, in 
essence, digital versions of a 
bank check. To send payment 
to a given supplier, you (or your 
bank) create a specially au¬ 
thenticated message 
authorizing the 
transfer of funds 
and then send that to the supplier. The 
supplier “deposits" that into his or her ac¬ 
count by sending the message to the bank. 
The bank authenticates the original mes¬ 
sage, credits the supplier’s account, and no¬ 
tifies your bank that the transfer has been 
made. This method is fine for many trans¬ 
actions, but it isn’t cash. 

An inventive use of cryptographic tech¬ 
nology now promises to provide the digital 
equivalent of cash. David Chaum in the 
Netherlands has recently formed a com¬ 
pany called DigiCash (+3120 66 52 611) 
that offers a form of digital cash that can 
be used for commercial transactions. The 
company’s software lets you create and 
trade packets of data that act like cur¬ 
rency (i.e., when you give a packet to 
someone, that person can turn around 
and spend it somewhere else). All trans¬ 
actions are anonymous if neither party 
keeps a record of the transaction. For ex¬ 
ample, when you spend paper money— 


say, a $20 bill—you normally 
don’t keep track of its serial 
number and who you gave 
that particular bill to. 

Supporters of this tech¬ 
nology believe privacy is in¬ 
herently valuable in the Or¬ 
wellian age. But it is easy 
to understand why 
such a system 
would make 
law-enforcement officials nervous; illicit ac¬ 
tivities often rely on cash. 

The digital-cash technology relies on 
public-key encryption systems. Each “bill” 
is, in essence, a file with an amount, a se¬ 
rial number, and ancillary information that 
is signed with the digital signature of the 
issuing bank. Chains of digital signatures 
are needed to prevent copying. 

Guarding against forgery is an impor¬ 
tant problem. After all, each bill is just a 
packet of bits that can be copied quickly 
and easily. What is to stop, for example, 
someone from spending this money twice? 

The chains of signatures buried in the 
digital cash let the bank or clearinghouse 
resolve these issues later. If two bills with 
the same serial number appear, then the 
mathematics of the system lets the bank 
uncover the identity of the cheater. In prac¬ 
tice, you can only break the chains of sig¬ 
natures if the cash is spent twice. Then the 
two different chains will break each other. 



vo, UT) are also including several levels of 
digital signatures in upcoming operating 
systems. 

Digital Timestamps 

Can you guarantee that a paper document 
existed at a particular time? The traditional 
technique is to get a notary public to ver¬ 
ify a signature by countersigning the doc¬ 
ument and entering the time and date into 
their records. While this may often be ef¬ 
fective, it certainly can be error-prone. 
How can you be certain that nothing was 
changed in the document? 

The digital notary service promises to 
solve many of these problems and, in fact, 
offers a significant improvement over tra¬ 
ditional paper-based systems. You will be 
able to notarize a document by signing it 
with a digital signature and then sending a 
copy of this signature to an electronic no¬ 
tary, who will keep a file of all the signa¬ 
tures generated that day. At the end of a 
predetermined period, the notary service 
will sign this file and store it away. 

The key feature of the digital timestamp 
is that it uses a cryptographically secure 
hash function that converts a large file into 
a small one known as the hash value. This 
process is also used in the digital-signa¬ 
ture algorithms. The algorithm must be 
constructed in such a way that it is highly 
unlikely that someone will be able to cre¬ 
ate another large file that generates an iden¬ 
tical small file. This means that you can 
reliably use the small file as a proxy for 
the big one. If a big file generates the same 
hash value as the original, then the con¬ 
tents are almost certainly unchanged. 

The digital notary service uses hash 
functions to tie the signatures it is nota¬ 
rizing into one big chain of trust. Imagine 
that Alice, Bob, and Carol send in signa¬ 
tures to be notarized. The notary service 
would place the signatures in order in a 
file and compute the hash value of the 
three signatures. 

What if someone questions Bob’s sig¬ 
nature on a document because they just 
don’t believe it arrived at the notary office 
on a certain day. The notary organization 
would have to dig up all three signatures’ 
hash values for that day and prove that 
Bob’s signature existed. To do this, the no¬ 
tary organization demonstrates that the only 
way that a particular hash value could have 
been generated on that day is if all three 
signatures were at the notary’s. In several 
cases, the notary office might publish the 
hash value for a certain day (or time unit) in 
a trusted third source, like a newspaper. 

continued 
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maps are 
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terrain contours. 
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level maps that show 
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Sure!MAPS imports 
your data and places 
symbols at exact points 
by zip code, street address, or latitude/longitude to reveal 
geographic trends, patterns, strengths and weaknesses. 

• Sure!MAPS also links your data to any 
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map-based decisions 
were the future of business. 
Now they’re big wheels.” 


placed on your map to open 
sales letters, spreadsheets, 
floor plans, scanned images, 
video and audio files that 
relate to that location. Whether 
you’re in sales, environmental 
clean-up, site analysis, facility 
management, real estate 
assessment, public services, or 
just about any other profession, 
Sure!MAPS gives you the 
information you need to make 
fast, efficient decisions. 
Sure! MAPS 


comes with a 
continental U.S. 

map, two world maps, 
a sample Map Set 
with detailed 
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and street-level / 
maps, and sample 
multimedia files. You 
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product with Map Sets 
of more than 60 
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your own maps. 
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Horizons Technology, Inc. • 3990 Ruffin Rd. Son Diego, CA 92123 • 800-828-3808 • FAX (619) 565-1175 


[available through - Egghead, Fry’s Electronics, Computer City and other retailers!] 
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EDI Moves the Data 


Whose Authentication Systems? 


W ho provides the accepted stan¬ 
dard of authenticity to the net¬ 
work world? Is it the U.S. government, as 
represented by the National Institute of 
Standards and Technology (Gaithers¬ 
burg, MD)? Or is it RSA Data Security 
(Redwood City, CA), a small Silicon 
Valley company? NIST holds a mandate 
from Congress to develop digital-signa¬ 
ture standards for the rest of the govern¬ 
ment, but RSA holds what it calls sig¬ 
nificant patents, and it wants to be paid 
for their use. Who will win this battle 
over the digital-signature standard? 

The battle arose because you can use 
RSA’s system not only for creating digi¬ 
tal signatures using the RSA (Rivest- 
Shamir-Adelman) algorithm but also for 
encrypting messages, thus establishing 
secure communications channels. This 
system is ideal for businesses and any¬ 
one with private information, but it pre¬ 
sents a problem for the police and the 
national security infrastructure (repre¬ 
sented primarily by the National Security 
Agency). For this reason, the U.S. gov¬ 
ernment has encouraged digital-signa¬ 
ture standards that could be used only 


for authentication but not for secrecy. 
Companies that used simple signature 
algorithms that couldn't be used to hide 
information could export their software 
freely; however, those who included the 
RSA algorithm were banned from ship¬ 
ping the software outside the U.S. and 
Canada. 

This past Spring, NIST announced a 
final DSS (Digital Signature Standard). 
Even though NIST establishes standards 
only for U.S. civilian government agen¬ 
cies, its choices often become de facto 
standards because of the federal govern¬ 
ment’s large impact on the marketplace. 
It established the standard and then, in 
a confusing statement, said that the stan¬ 
dard could be used without royalties. 

This statement seemed strange because 
RSA's trump card is a strong portfolio 
of patents that it claims covers the DSS. 
According to RSA. anyone who uses the 
DSS would need to get a license from 
the company. As of this writing, the 
standoff continues. RSA is slicking by 
its patents, and the government is offer¬ 
ing to pay the litigation bills of any gov¬ 
ernment contractor sued by RSA. 


Surety Technologies (Chatham, NJ) is 
one company that is planning to develop 
digital timestamps it has patented. It plans 
to offer software for all major platforms 
that will allow companies to register their 
files for limestamping at regularly sched¬ 
uled times. It hopes that timestamps will 
hecome as common as backups for im¬ 
portant data. At this writing, the company 
had no f rm pricing schedule set for its 
services, but it plans to announce one by 
the time you read this article. 

Lawyers Come to Eden 

If EDI is already used extensively by some 
of the largest companies in the world, then 
you might assume that the legal foundation 
for electronic transactions was well estab¬ 
lished. This is far from the truth. The sys¬ 
tem works but largely because companies 
sign carefully drafted legal agreements be¬ 
fore commencing electronic relationships. 
These paper contracts bind them to the 
agreements and promises that were made 
electronically over the EDI networks. 


The courts have not provided any firm 
foundation for recognizing electronic trans¬ 
actions. This is, in large part, because the 
carefully drafted preliminary agreements 
anticipated any problems. Michael Baum, 
a Cambridge, Massachusetts, lawyer who 
heads an American Bar Association com¬ 
mittee on EDI, says everyone is waiting 
for a big lawsuit that would settle the mat¬ 
ter. But. according to Baum, “the Big Case 
hasn’t hit yet.” 

When the big case does come, it may 
be an anticlimax for technologists. The 
law already includes plenty of flexibility in 
the establishment of business practices. 
For instance, the notion of a signature was 
originally defined to include any mark 
made to act like a signature (this included 
the scratched “X” made by people who 
couldn't write). Digital signatures, it would 
seem, fall into this realm. 

New means of exchange also gain stand¬ 
ing as they are used more frequently. A 
person may not simply use EDI for three 
years and then, in the middle of a dispute. 


claim that the EDI had no standing be¬ 
cause it wasn’t based on paper. This flex¬ 
ible nature of the commercial code is 
bound to allow EDI to be incorporated into 
established legal precedent without major 
shock to those who use it successfully. 

What Kinds of EDI Will We See? 

For the first several decades, the realm of 
EDI was largely the private tool of large 
companies that could afford to invest the 
millions in computer systems for main¬ 
taining electronic relationships. Over the 
next several years, the base is going to 
grow substantially as the network tendrils 
offered by the Internet and other on-line 
services reach out to the smallest entities. 
These small companies will grow on-line, 
and they will be bound to create new and 
exciting possibilities. 

One company. Enterprise Integration 
Technologies (Palo Alto, CA) is experi¬ 
menting with building a digital trading 
floor where companies can meet and do 
business for the first time without estab¬ 
lishing complicated EDI preliminary agree¬ 
ments. They plan on using technologies 
based on RSA Data Security’s (Redwood 
City, CA) Rivest-Shamir-Adelman algo¬ 
rithm to seal contracts. The system will 
be available on the Internet through a Mo¬ 
saic-based interface. 

Other new technologies will be more 
adventurous. General Magic (Mountain 
View, CA) is touting its Telescript lan¬ 
guage, which it says will allow people to 
dispatch software agents to remote com¬ 
puters to do their bidding. This is a sub¬ 
stantial leap beyond field-based EDI stan¬ 
dards like the ANSI XI2, because users 
can incorporate substantial intelligence 
into the free-ranging programs. 

The world of EDI is going to change 
rapidly over the next several years as these 
newcomers dive in. The newer participants 
are sure to bring substantial changes to the 
arena. Consumers traditionally demand a 
greater mixture of features and a more 
carefully debugged system. They are also 
interested in different goals. Consumers 
typically do many transactions with people 
they’ve never met before, but businesses 
often set up long-term relationships with 
suppliers and customers. This means that 
the broader world of consumer-based EDI 
will need to have greater safeguards and 
legal standards before it can succeed. ■ 

Peter Wayner is a BYTE consulting editor based in 
Baltimore, Maryland. He can be reached on the In¬ 
ternet at pcw@access.digex.com or on BIX as 
“pwayner ." 
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SQL Front Ends for Windows 

NSTL evaluates three tiBgh-end SQL applications development 
environments 


MARK HETTLER AND SCOTT HIGGS 

C lient/server architecture com¬ 
bines the benefits of powerful 
database management software, 
running on sophisticated server hardware 
or even minicomputers or mainframes, 
with the user friendliness of graphical 
desktop environments such as Windows, 
Because virtually all client/server data¬ 
base management software uses the SQL 
language, client tools for working with 
these databases are commonly referred to 
as SQL front ends. 

This month, NSTL evaluates the three 
leading high-end SQL front-end develop¬ 
ment packages, all offering advanced 
programming capability: ObjectView En¬ 
terprise 3.0 from Know ledge Ware, Power¬ 
Builder Enterprise 3,0a from Powersoft, 
and SQLWindows Corporate Edition 4.1 
from Gupta. By the time you read this, 
Gupta will have released version 5.0 of 
SQLWindows (see the text box “SQL¬ 
Windows 5.0'*), but a stable prerelease 
version was not available in time for test¬ 
ing. We tested SQLWindows using an add¬ 
on product, SQLRouter for SQL Server, 
to allow the program to access the test 
database. The other products include con¬ 
nectivity software in the base package. 

All the tested products include pro¬ 
gramming languages to supplement the 
visual design tools. Although intended pri¬ 
marily for working with data on a remote 
server, each of these products includes a 
local database engine so that prototype 
applications can be developed locally be¬ 
fore being deployed. Each product pro¬ 
vides some degree of 
support for develop¬ 
ment by teams of pro¬ 
grammers; at a min¬ 
imum, this includes a 
checkout/check-in fa¬ 
cility to prevent mul¬ 
tiple developers from 
overwriting one anoth¬ 
er's revisions. All the 
products can produce 
run-time applications 
so end users need not 
have the full develop¬ 
ment system installed. 


A Bundle of Tools 

SQLWindows is actually a combination 
of products, some of which are available 
separately. The package includes not only 
the applications development system but 
also the SQLBase local database engine 
for Windows; Quest, a form, report, and 
query design tool; RepoitWindows, a re¬ 
port designer that can use data from a va¬ 
riety of sources; and TeamWindows, a 
powerful set of tools for managing appli¬ 
cations development and storage based on 
a client/server repository database. 

SQLWindows applications access data 
on database servers via software modules 
called routers . In the past, you had to sep¬ 
arately purchase die router for the particu¬ 
lar database engine the application needed 
to access. Router software will be includ¬ 
ed with the SQLWindows 5.0 package. 

ObjectView also combines a number of 
components. The main package consists 
of the software for developing and distrib¬ 
uting applications and for connecting to 
various database servers. Also included is 
Workgroup Library, a set of tools for man¬ 
aging applications and objects stored in a 
client/server repository database. And two 
third-party products are bundled in: Clear- 
Access, a report generation program from 
Clear Access, and Gupta* s SQLBase, the 
same local database engine that's included 
with SQLWindows. 

PowerBuilder consists of an integrated 
set of interfaces, caLled painters, for devel¬ 
oping applications, managing database 
connections, preparing executable files for 
distribution, and managing the libraries in 
which application components are stored. 


tt also includes Application Library (a col¬ 
lection of predefined objects that you can 
incorporate into applications) and the Wat- 
com SQL local database engine. 

Smaller businesses may want the appli¬ 
cations development capabilities of these 
packages without the sophisticated facili¬ 
ties for managing work by development 
teams. All three products come in scaled- 
down packages offering various subsets 
of the full packages. SQLWindows Net¬ 
work Edition retails for $1995, Power¬ 
Builder Desktop sells for $695, and Ob¬ 
jectView Desktop costs $499 {compared to 
over $3000 for the full enterprise versions). 

Database Engine Support 

The first requirement of a SQL front end is 
to be able to access the database a compa¬ 
ny’s data resides on. Most businesses are 
already committed to a specific database 
platform or will choose one based on data 
storage and management features, rather 
than first choosing a front-end too! and 
then an appropriate database. All the test¬ 
ed products can access the leading client/ 
server databases, such as Oracle, Sybase, 
and IBM’s DB2 and DB2/2, as well as 
others. ObjectView and PowerBuilder 
greatly expand the number of databases 
that can be accessed by offering support for 
ODBC (Open Database Connectivity); 
SQLWindows 5.0 will add ODBC support. 

PowerBuilder and SQLWindows can 
be configured to take advantage of specif¬ 
ic features of the database engine being 
accessed, PowerBuilder uses database pro¬ 
files to tell the application whether to use 
certain database features, like scrollable 
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SQL PERFORMANCE 

PowerBuilder performed fastest on most tests. It's slowest on the string-parsing test, which measures nondatabase processing. Results are in seconds. 

OBJECTVIEW 

POWERBUILDER 

SQLWINDOWS 

TEST DESCRIPTION AND ANALYSIS 

Bulk update 

2623.3 

2457.1 

2288.4 

Differences between the products are minor because most of the activity takes place on the server, in terms 
of query optimization and database reading and writing. 

String parsing 

13.6 

20.6 

20.2 

Does not interface with the database at all; useful for measuring performance of the front end only. 

ObjectView performs faster because it can add a full row of multiple values to a table in a single operation. 

ISBN search 

1.4 

1.2 

2.4 

Retrieves one record from a table, creates a two-record result set based on a joined query, displays this 
information on the screen in master-detail format, and adds a record to a temporary area on another screen. 

Author search 

3.1 

3 

5.2 

Includes several more queries than the previous test; query results cannot simply be displayed on-screen, but 
also in a form that allows you to select one result record for further processing. 

Post order 

2.4 

1.3 

2.5 

Virtually no screen writing; consists entirely of moving data from form fields into SQL statements that are sent 
to the database. 

Query orders table 

110.8 

58.3 

10.8 

SQLWindows retrieves only those records needed, not the full result set. PowerBuilder can also retrieve only 
the records needed, but this option slows subsequent operations (so we retrieved the full result set for this 
test scenario). 

Scroll to last record 

0.8 

0.6 

114 

Having retrieved the full result set on the previous test. PowerBuilder and ObjectView can move to the last 
record quickly. SQLWindows must retrieve the remaining records in the result set to reach the last record. 

Update record 

5.7 

0.8 

1.2 

PowerBuilder and SQLWindows let you make changes to multiple records and write them in a single 
operation. ObjectView writes changes to a record when you move to the next record. 

Search 

1.4 

2.1 

318.5 

ObjectView and PowerBuilder each have a feature to search a table column for a specified value. In 

SQLWindows, a program script must manually loop through a table and compare the field value in each row 
with the search value. 

Complex report 
(preview/print) 

154/102 

58/14 

57/105 

SQLWindows' preview has advantages over PowerBuilder's, but formatting each page slows it down. 

PowerBuilder also prints faster from preview mode. ObjectView uses ClearAccess for reports, which must 
establish its own SQL connection. 


cursors or automatic committing of trans¬ 
actions. Based on the profile contents, 
PowerBuilder sends the necessary com¬ 
mands to the database to take advantage of 
the desired functionality. SQLWindows 
lets you set database-level options in the 
SQL.INI file. Each of the tested products 
also includes a local database engine that 
lets you produce, test, and refine proto¬ 
type applications before deploying them 
in a client/server environment. 

Object Management 

In choosing a SQL front end (or any oth¬ 
er applications development package), a 
business must consider not only the fea¬ 
tures that can be incorporated into appli¬ 


cations but also the facilities for managing 
the development process. As application 
requirements become more complex, you 
need facilities to coordinate the work of 
multiple developers, organize the various 
modules in the application, and store com¬ 
ponents in a way that makes them acces¬ 
sible for reuse in future applications. 

Objects arc the components that make 
up an application. An object can be any¬ 
thing from a complex form to the specific 
items it contains, such as fields or com¬ 
mand buttons. In object-oriented program¬ 
ming, the program code associated with 
an object (e.g., the routine initiated when a 
button is clicked on) is encapsulated, mean¬ 
ing it is included as part of the object. Ob¬ 


ject View stores program code associated 
with form objects in a physical file separate 
from the form itself, but SQLWindows 
and PowerBuilder encapsulate object code. 

Developer productivity is enhanced 
when objects can be developed once and 
then reused repeatedly, either in their orig¬ 
inal form or with minor modification. The 
most rudimentary method for object reuse 
is to copy and paste an object using the 
Windows Clipboard. SQLWindows has 
the most powerful and flexible object¬ 
copying facilities of the tested products. 
Selecting an item in outline view auto¬ 
matically selects all subordinate items in 
the outline, including all contained objects 
and associated programming code. You 
can copy and paste this entire selection 
into the same window, into a different win¬ 
dow in the same application, or into an¬ 
other application. Selecting an object in 
visual design view selects exactly the same 
contents as selecting its corresponding line 
in the outline view. 

PowerBuilder’s Library Painter makes 
copying an entire window from one ap¬ 
plication to another easier than in the other 
products, but PowerBuilder has no facili¬ 
ties for copying objects from one window 
to another. A Duplicate option in the Win¬ 
dow Painter makes a copy of an object 
within the same window, but only its ap¬ 
pearance is duplicated, not the encapsu¬ 
lated program code. 

ObjectView uses the Windows Clip¬ 
board to copy and paste objects within a 
window or between windows and makes 


Highlights 

Strengths 

Limitations 

ObjectView 

Excellent performance on 
nondatabase operations 

C language interface 

Good performance on non¬ 
database operations 

Poor reporting performance 

Poorly integrated report writer 

Difficult to implement event 
handling 

Limited reporting features 

PowerBuilder 

Outstanding performance 

Intuitive application-design 
interfaces 

Easy to create powerful data- 
access forms 

Limited reporting features 

No repository database 

No built-in version control 

SQLWindows 

Object-oriented programming 
features 

Powerful team development 
support 

Excellent event-handling features 

Inferior performance 

No built-in graphing 

Steep learning curve 


130 BYTE OCTOBER 1994 

















|N|EV'* 

^/M VV 


SmartPad 


T 


Instantly embeds powerful, customizable 
toolpads in all your Windows applications. 


□ 


Buttons can launch programs, run 
recorded macros, send menu/ 
keystroke commands, and execute 
DDE commands 


Convert any application- 
into a Windows shall 


Use any bitmap 
as button face Or 
combine text 
and bitmaps 


Helpful popup 

Button Cl ue s m 


Use innovative tab buttnns to 
create multiple hutton '"layers" 


Embed or attach custom 
toolpads at the top, left, 
right or bottom of any 
program window 



Create Heating pad 
palettes that pop up 
automatically or on- 
demand via mouse 
dick or hot key 


Add a macro 
recorder, task 
manager and 
Run... processor 
to any toolpad 


S martPad is the 

perfect front end for 
Windows that 
allows you to perso¬ 
nalize and automate all 
your applications without 
programming. You can 
achieve in a matter of a 
few hours the results that 
previously needed 
months of programming 
and trial and error. 

SmartPad Developer 
Edition includes 
SmartScripts, a fully 
VBA Compatible macro 
language, that allows you 
to add decision-making 
power to your single-click 
applications — easy-to- 
use "procedural snippets" 


for incorporating if-then- 
else logic, looping, 
subroutines, and more. 
Plus you can compile 
SmartScripts for tamper- 
free, higher performance. 

SmartPad is the quickest 
and most reliable way to: 

> Seamlessly embed 
customizable toolbars 
in any Windows 
application. 

Add BalloonHelp and 
ButtonClues to any 
application for ease of 
use. 

> Automate repetitive 
and complex tasks 


with Macros, DDE, 
etc. 

y* Distribute powerful 
scripting capabilities 
for use in conjunction 
with other applica¬ 
tions. 

^ Create customized 
shell to replace 
Program Manager. 

Standardize the 
look, feel and func¬ 
tion across applica¬ 
tions from different 
vendors. 


CALL TODAY 

800 * 434*0202 







PRODUCT REVIEWS 


"There is a deeper, 
almost revolutionary 
side to SmartPad 
that stands out as an 
achievement worth 
exploring." — 

Brian Livingston, 
Windows Sources 

“Tlte toolbar utility 
to end all toolbar 
utilities." — 

PC World, Sept. '94 

"Now you can do 
more things in less 
time and with less 
effort than you ever 
thought possible." — 
eMAG 

So# blox 

1201 West Peachtree St 
Atlanta, Georgia 30309 
FAX: 404-892-0981 
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DATABASE ACCESS AND SUPPORT 




OBJECTVIEW 

POWERBUILDER 

SQLWINDOWS 

Engine support 

Microsoft/Sybase SQL Server 

• 

• 

• 

Oracle 

• 

• 

• 

SQLBase 

• 

• 

• 

Interbase 

0 

o 

O 

Informix 

• 

• 

• 

Ingres 

• 

o 

• 

IBM DB2/2 

• 

• 

• 

DB2 

• 

• 

• 

Rdb 

o 

• 

<5 

XDB 

0 

• 

o 

ODBC 

• 

• 

6 

SQL language support 

Generic SQL 

© 

© 

• 

Engine-specific native SQL 

• 

• 

• 

Generic and native in same transaction 

0 

© 

• 

Access database from DLL within transaction 

© 

• 

o 

Use program variables in SQL 

• 

• 

• 

Use form fields in SQL 

• 

• 

• 

Generic DDL commands 

0 

© 

o 

Generic data dictionary information retrieval 

• 

• 

o 

Generic cursor management 

© 

• 

• 

Forward/backward cursor scrolling 

© 

• 

© 

Update/delete where current 

© 

© 

• 

Generic grouped queries and aggregate functions 

© 

© 

• 

Generic joined queries 

© 

© 

• 

Generic subqueries 

© 

© 

• 

Outer joins 

• 

© 

© 

Engine-specific features 

SQL Server scrollable cursors 

o 

• 

0 

SQLBase scrollable cursors 

o 

• 

• 

Oracle array bind variables 

• 

• 

0 

Simulate process/execute via stored procedures 

o 

0 

0 

Engine-level referential integrity 

o 

• 

o 

Engine-level validation rules 

o 

o 

o 

Bulk load/unload 

o 

0 

© 

SQL Server browse mode 

o 

0 

• 

SQLBase isolation levels 

o 

• 

• 

SQLBase ROWID validation 

0 

o 

• 

Data integrity features 

Begin/commit/rollback 

• 

• 

• 

Autocommit on/off 

• 

• 

• 

Lock current form record 

• 

o 

• 

Optimistic concurrency with screen refresh 

• 

• 

• 

• = yes; 0 = no. 

® Generic visual facilities, engine-specific SQL syntax. 

(2) Extensions to native commands for processing query results. 

© C subroutines can be linked into application executable. 

© Updatable result set browsing via panels. 

© SQLBase databases only. 

© Available only on engines that support it 


excellent use of drag and drop for mov¬ 
ing and copying objects. Because program 
code is stored separately, it is not copied 
with the object. Each window is stored as 
a separate file in the operating system, so 
you can copy windows easily with oper¬ 
ating-system commands, taking care to 
copy the associated program code file for 
each window as well. 

Object Classes 

Using classes further facilitates object 
reuse. A class is simply a type of object; all 
objects of a given class have certain com¬ 
mon characteristics. All visual design tools 


employ classes, even if they’re not referred 
to as such. For example, buttons are a 
class; all objects of the button class have 
common characteristics, such as simulating 
the appearance of being pushed when 
clicked on. The concept of classes is most 
useful when you can create your own 
classes based on existing classes. 

A class based on another class inherits 
the characteristics of the class from which 
it is derived. For example, you might cre¬ 
ate a class called next button that inherits 
all the characteristics of a generic button 
and also contains the program code to 
scroll a form to the next record. You might 


then create a class called master-detail 
next button that inherits all the character¬ 
istics of a next button and also contains 
the program code to synchronize detail 
records with the current master record. 
One of the most powerful features of in¬ 
heritance is that if the characteristics of a 
class are changed, all objects and classes 
previously derived from that class auto¬ 
matically reflect that change. 

SQLWindows supports the creation of 
classes with some significant additional 
capabilities. Instead of creating a class and 
then creating objects from that class, you 
can create an object and then save that ob¬ 
ject as a class. For example, you might 
create navigation buttons and then decide 
to retain their characteristics permanent¬ 
ly as reusable classes. SQLWindows also 
allows multiple inheritance , whereby an 
object or class can inherit the characteris¬ 
tics of multiple classes. 

PowerBuilder offers user objects, which 
are similar to SQLWindows’ classes but 
with some significant limitations. Deriva¬ 
tion and inheritance are trickier with user 
objects. For example, you cannot derive 
a user object from a button; you’d create a 
user object containing a button and then 
need to keep track of distinctions between 
the user object as a whole and the button 
contained in it when referring to them in 
application code. User objects are created 
in a separate interface from the windows 
where they will be placed, and they cannot 
be derived from previously created cus¬ 
tom objects. PowerBuilder does allow in¬ 
dividual objects to be derived from exist¬ 
ing objects and inherit their characteristics. 

Reusable objects and classes are most 
useful in the long term when they can be 
stored in libraries separate from individual 
applications. SQLWindows lets you main¬ 
tain classes in libraries that can be accessed 
in applications in much the same way that 
include files can be accessed in C pro¬ 
grams. PowerBuilder allows instances of 
user objects maintained in one library to be 
placed in applications maintained in an¬ 
other library, and its Application Library 
offers a variety of predefined objects for 
placement in applications. ObjectView 
does not support user-defined classes as 
described in this section, but its Work¬ 
group Library facility allows maintenance 
of individual objects that can be copied 
into applications. Unlike when copying 
objects within or between ObjectView ap¬ 
plications, you can copy associated pro¬ 
gram code along with an object when 
copying the object from Workgroup Li¬ 
brary into an application. continued 
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If you 
work away 

from the office, or need to 
provide remote support, get 
the product that s ideal in the field* 
ReachOut Remote Control. It 
supplies the power to remotely control any PC 
running Windows or DOS. From anywhere. 



Rated 


provides as many security options as 
Sing-Sing. Operation is as smooth as silk,” 
InfbWorld rated ReachOut as #1 and awarded it 
their Buyers Assurance Seal. And PC Magazine UK 
confessed ReachOut 4 was the only remote control 
program that worked right out of the box.” They 
named ReachOut The Editors 
Choice and called it a top notch 


To anywhere. View a remote PCs screen 
in one Window while working 

locally in another Window. Use llUl C XT H G 




MAGAZINE 


mm 


ReachOut s exclusive Remote 
Clipboard to cut and paste data 
between the two. Transfer files at record 
breaking speeds. Even synchronize 
IIUFO files between two 

WORLD pc s 

ReachOut has earned three major awards in the 
past 18 months. The latest being “Product of the 
Year” for 1994 from LAN Magazine. Which goes to 
show that ReachOut is one powerful networking 
tool. Info Wo rid proclaimed “ReachOut offers 
superb screen* mouse, and file transfer speeds and 


In 

The Field 


value. The new ReachOut 
Version 4.0 for 
Windows continues 
the tradition of excellence with 
support for all high resolution monitors 
up to 1280 by 1280 with 256 colors. 
What’s more* it makes no modifications 
to the Windows initialization files. And 
speed is as much as 40% faster than the 
version Info Wo rid had reviewed. 

So don't settle for anything less than ReachOut. 
Call us roll free now for more information or for 
the ReachOut dealer nearest you. U800-677-6232. 
And then be the best in your field* with the best in 
the field. 


1 - 800 - 677-6232 



1201 19th Place 
Vero Beach, Florida 32960 U S A. 
Phone (407) 77CM777 Fax (407) 770-4773 
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Workgroup Management 

Large businesses often have teams of de¬ 
velopers working on the same application. 
This creates a need for safeguards to ensure 
that developers do not overwrite one an¬ 
other’s changes. In addition, changes to 
an application inevitably introduce new 
problems, and, to produce a stable exe¬ 
cutable, it is frequently necessary to back¬ 
track to a point in the development pro¬ 
cess before the problems were introduced. 

All the tested products support checking 
out and checking in individual application 
components. When an application or com¬ 
ponent is checked out, the original version 


of it, maintained in a central location, is 
locked while the developer works on a 
copy in another location. The original is 
still available in read-only form for testing 
the application or producing an executable, 
but no other developer can modify the ap¬ 
plication until it is checked back in. 

SQLWindows and ObjectView also in¬ 
clude built-in version control, maintain¬ 
ing multiple versions of applications and 
their components as revisions are made. 
PowerBuilder does not have built-in ver¬ 
sion control, but it includes links to PVCS, 
a popular version-control system used in 
many large-scale development environ¬ 


ments. These links let you use PVCS to 
maintain version control on the contents 
of PowerBuilder libraries. SQLWindows 
and ObjectView can optionally be used 
with PVCS, rather than with their own 
built-in version-control facilities. 

Client/Server Repository 

A client/server database makes the ideal 
repository for applications, for the com¬ 
ponents making up existing applications, 
and for reusable objects. A database is 
much better than a flat network directory 
tree for storing and managing the devel¬ 
opment environment. Most leading client/ 
server databases allow storage of binary 
objects in database tables, letting you store 
not just information about an application 
but the application itself, using binary ob¬ 
ject fields for such components as source 
code modules or form designs. 

ObjectView 1 s Workgroup Library and 
SQLWindows 1 TeamWindows make use 
of a client/server repository database in 
managing workgroup applications devel¬ 
opment. Both products 1 built-in version 
control and checkout/check-in facilities 
maintain applications in the repository 
database, and you can store reusable ob¬ 
jects there as well. Both can build run¬ 
time executables from components stored 
in the repository. PowerBuilder does not 
use a client/server repository database; its 
Library Painter works with files residing on 
a local or network drive. 

SQLWindows 1 TeamWindows has the 
more powerful repository implementation. 
In addition to storing the components mak¬ 
ing up an application, TeamWindows 
stores data dictionary information about 
the database on which the application is 
based. Even though SQLWindows 4.1 re¬ 
quires the repository to run under SQL¬ 
Base, it can read and store data dictionary 
information from any engine platform. The 
information is then used for developing 
forms based on the structure of the data 
that will ultimately need to be accessed. 
TeamWindows maintains historical infor¬ 
mation as modules are revised and devel¬ 
opment proceeds, and it generates a variety 
of predefined status reports. 

Deployment 

Once an application has been developed, it 
must be deployed on users 1 systems. Nor¬ 
mally, the full development software used 
to produce applications and the applica¬ 
tion source files aren’t needed. All the prod¬ 
ucts tested support deployment of run-time 
executables, and their license agreements 
allow unlimited distribution of run-time 


APPLICATION FEATURES 





OBJECTVIEW 

POWERBUILDER 

SQLWINDOWS 

Quick fonn 

Quick form generation 

• 

• 

• 

Move fields after generating 

• 

• 

• 

Quick master-detail form 

• 

• 

• 

Built-in record browsing 

• 

O 

• 

Interactive query 

Visual query builder 

• 

• 

• 

Visual grouped query 

• 

• 

• 

Interactive generic SQL 

• 

o 

• 

Build SQL commands at run time 

• 

• 

• 

Data dictionary information in form pick lists 

• 

o 

• 

Quick-result grid at run time 

• 

• 

• 

Form design features 

Edit mask for database fields 

• 

• 

• 

Customizable multiple-record display 

• 

• 

0 

Multiple records across page 

• 

• 

o 

Vertical scroll bars in fields 

• 

• 

• 

Dynamically build lists at run time 

• 

• 

• 

Check boxes for program options 

• 

• 

• 

Check boxes for database field values 

• 

• 

• 

Application control features 

Multiple-button message boxes 

• 

• 

• 

Assign procedure to button 

• 

• 

• 

Form can call another form 

• 

• 

• 

Return multiple values to calling form 

• 

• 

• 

Event handling 

Procedures triggered by events 

• 

• 

• 

Keystroke detection 

• 

• 

• 

Detect mouse-dick 

• 

• 

• 

Detect mouse right-click 

0 

• 

• 

Detect mouse double-dick 

• 

• 

• 

Record update 

• 

• 

o 

Record insert/delete 

• 

• 

o 

Arrive field 

• 

• 

• 

Depart field 

• 

• 

• 

Prevent update 

• 

• 

• 

Object orientation 

Methods associated with objects 

• 

• 

• 

Encapsulated procedure code 

o 

• 

• 

Objects contain other objects 

• 

• 

• 

Objects detect events of contained objects 

• 

o 

o 

Objects act on other objects 

• 

• 

• 

Object-level keystroke detection 

o 

• 

• 

Object-level mouse events 

• = yes; O = no. 

•' * 

• 

• 
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Yes, 

you can do Windows 

and walls and doo 

floors, ceilings, whol 

.’s, trains, boats, 




’s, diamond rings, 

s, power plants, topo maps, 


’s, helicopters, roads 



and bridges,.circuit boards^^Js 

power lines, H&FW ot*’s, airports, furniture, L 

t’s, skateboards, the 4, 


digital terrain models, 



’s, chemical plants, 
anything you can think of ...even the kitchen . f. 


& ’s, golf courses, 


BiMicroStation 


MicroStation. 

CAD software for Windows 
and Windows NT 

Open yourself to a world of design possibili¬ 
ties with MicroStation CAD software. From 2D 
drafting to advanced 3D surface modeling, 
MicroStation Version 5 is the ultimate design 
tool for the Windows environment. And the 
most complete, with photorealistic rendering 
and animation. All in one package! 

Join the many designers who have made 
the move to die CAD tool for the ’90s. 

Call 800-345-4856 for a free demo 
disk and brochure on MicroStation. 


m/orthe% 


INTERGRAPH 


MicraStatkin modefc courtesy of ttnrpuuii Animation Engineering. Intergraph and the Intcrgr^ih logp are rcgijtemJ tradonaib of Intergraph Coiporabon. NfacroSUtion a a ngeoned trademark of 
llcntley Syslar* Inc, an Intergraph affiliate (ither brands and punkas names ate tradanartes of their respect™ omen. © JW Intergraph Corporation, Huntsville, AL I«VMi I4RM) 
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Software Roundup 


APPLICATION MANAGEMENT 


OBJECTVIEW 

POWERBUILDER 

SQLWINDOWS 

Advanced functionality 

Incorporate VBX controls 

0 

• 

• 

OLE 1.0 objects 

• 

• 

• 

OLE 2.0 objects 

0 

O 

6 

Store OLE objects in database 

• 

• 

• 

Pictures in form definition 

• 

• 

• 

Pictures stored in database 

• 

• 

• 

Store/play sound recording 

o 

o 

• 

Drag and drop 

• 

• 

• 

Report generator 

Quick report within application 

o 

• 

• 

Specify selection criteria at run time 

• 

• 

• 

Specify record sort order at run time 

• 

• 

• 

Print user-specified page range 

• 

o 

• 

Preview before printing 

• 

® 

• 

Crosstab reports 

o 

• 

• 

Conditional page break 

• 

o 

• 

Eliminate blank lines 

• 

o 

• 

Eliminate spaces between fields 

• 

o 

• 

Predefined mailing-label formats 

• 

• 

o 

Application repository 

Repository database 

• 

o 

• 

Store data dictionary information 

o 

(D 

• 

Store application components 

• 

o 

• 

Store external files 

• 

o 

• 

Store reusable objects 

• 

o 

• 

Maintain project management information 

o 

o 

• 

Workgroup features 

Checkout/check-in 

• 

• 

• 

Built-in version control 

• 

o 

• 

Links to external version-control system 

• 

• 

• 

Version control of external files 

• 

o 

• 

Maintain revision information 

• 

• 

• 

Programming language 

User-defined functions 

• 

• 

• 

Shared subroutines 

• 

• 

• 

User-defined data structures 

• 

• 

• 

Call DLL 

• 

• 

• 

Accept parameters at run time 

(D 

o 

6 

Object management 

Reusable object classes 

o 

• 

• 

Subclasses with inheritance 

o 

• 

• 

Override inherited characteristics 

o 

• 

• 

Multiple inheritance 

o 

o 

• 

Application deployment 

Distributable run-time software 

• 

• 

• 

Compiled EXE 


• 

• 

Break large executable into components 

o 

• 

o 

• = yes; O = no. 




® No WYSIWYG page preview. 

(D Applications produced with C have C capabilities. 

(2) Maintained in PowerBuilder system tables in database. (S) Executable contains programming routines only 


applications without paying royalties. 

In addition to the application executa¬ 
bles or run-time files, certain vendor-pro¬ 
vided software is also required for ap¬ 
plications to run. SQLWindows installs 
deployment files in a separate subdirecto¬ 
ry on development systems so that you 
can easily copy them along with an appli¬ 
cation for distribution. Router software 
must also be installed on target systems. 

PowerBuilder provides separate setup 


disks for deployment files (including soft¬ 
ware for connecting to databases) so that 
they can be installed without the develop¬ 
ment software. ObjectView also supplies 
separate deployment setup disks, but we 
were unable to run applications after in¬ 
stalling just the deployment files; the sys¬ 
tem claimed that necessary files were miss¬ 
ing. Clear Access must also be installed on 
target systems if an application includes 
Clear Access reports. 


The SQL Decision 

PowerBuilder provides user-friendly in¬ 
terfaces for all aspects of the development 
process, from designing form layouts to 
maintaining components in libraries. Its 
DataWindows facility is a powerful yet 
easy-to-use mechanism appropriate for al¬ 
most any situation in which users need ac¬ 
cess to the database. PowerBuilder also 
provides well-organized and readable doc¬ 
umentation and produces outstanding per¬ 
formance. It falls short of SQLWindows, 
however, in the smoothness and straight¬ 
forwardness with which complex func¬ 
tionality can be incorporated into appli¬ 
cations. Its reporting features are more 
limited than those of its competitors. 

Although the interface where you work 
is less user friendly in SQLWindows than 
in PowerBuilder, SQLWindows is easier to 
use when it comes to making an applica¬ 
tion behave as desired. The more complex 
an application’s requirements, the more 
likely only SQLWindows offers sufficient¬ 
ly flexible customization options and clear 
implementation instructions. Its facilities 
for event handling and passing data be¬ 
tween forms are at a level above its com¬ 
petitors’. TeamWindows exploits the ben¬ 
efits of the client/server environment to 
provide the best facilities for managing 
the development process. Its performance 
is significantly slower than its competi¬ 
tors’ on most interactive operations and is 
slower than PowerBuilder’s in reporting. 

While it presents no glaring deficiencies 


About the Products 


ObjectView Enterprise 3.0 

...$3200 

ObjectView Desktop . 

.$499 

ObjectView Model Connection. 

KnowledgeWare, Inc. 

3340 Peachtree Rd. NE 

Atlanta. GA 30326 
(800) 338-4130 
(404) 231-8575 

Circle 1085 on Inquiry Card. 

...$2500 

PowerBuilder Enterprise 3.0a 

...$3395 

PowerBuilder Desktop 

.$695 

PowerMaker. 

.$349 

PowerViewer 

Powersoft Corp. 

561 Virginia Rd. 

Concord, MA 01742 
(800) 395-3525 
(508) 287-1500 

Circle 1086 on Inquiry Card. 

.$199 

SQLWindows Corporate Edition 4.1 

...$3395 

SQLWindows Network Edition 

Gupta Corp. 

1060 Marsh Rd. 

Menlo Park, CA 94025 
(800) 444-8782 
(415) 321-9500 

Circle 1087 on Inquiry Card. 

...$1995 
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Outstanding. 



Rene Magritte, Chateau des Pyrenees, ©1993 C. Herscovici/ARS, New York 


Once in a while, something is created that goes 
above and beyond the ordinary. 

Something better than the rest. 

In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 
engineering protection as well as protection against 
hardware emulators, which no other lock has. 


Security. Quality. Technology. 
Hardlock is state of the art. 


Call us to find out more about how Hardlock can 
provide your masterpiece with the security it 
deserves. 



1-800-562-2543 

GLMCOiS! 

ENGINEERING rNcJilrJp^Mi 

SERVING THE SOFJWARE INDUSTRY SINCE 1979 

Software Protection • Data Security 
Phone 708-808-0300 • Fax 708-808-0313 

distribution 


New! 
CD-Crypt 


CD-ROM 

software 


For DOS, Windows, WindowsNT, OS/2, Unix, Xenix, DES Single User, Network, CD-ROM Applications and More 

For a distributor in Europe contact FAST Electronic GmbH, Tel: 49-89-53 98 00-20 Fax: 49-89-53 98 00-40 • In Brazil contact HT-MACH, Tel: 55-21-257-0314 Fax: 55-21-235-6808 
•In Chile contact Datasoft S.A., Tel: 562-246-7443 Fax: 562-208-0591 - In Peru contact V.C.H.I., Tel: 51-14-440537 Fax: 51-14-475984 
•In Mexico contact D.C. Computacion, Tel: 611-43-41, Fax: 611-46-41 


For International Information circle 101. For Domestic Information circle 102, on Inquiry Card. 
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SQLWINDOWS 5.0 


By the time you read this, Gupta should be 
shipping version 5.0 of SQLWindows. Among 
the enhancements are the following: 

• A new compiler facility generates code 
in C. Gupta’s benchmarks (which have 
not been verified by NSTL) indicate that 
the compiler reduces execution time by 
nearly half on a local database query and 
by more than two-thirds on a real-life ap¬ 
plication. 

• A new usability technology called Quick- 
Objects delivers predefined components 
with built-in functionality, letting you pro¬ 
duce sophisticated forms with just a few 
mouse-clicks instead of the program cod¬ 
ing required in version 4.1. You can mod¬ 
ify vendor-provided QuickObjects to pro¬ 


duce custom QuickObjects according to 
the needs of your business. 

• SQLWindows’ powerful application repos¬ 
itory can now run on Oracle and Sybase 
databases as well as on SQLBase. Quick¬ 
Objects not only access the various client/ 
server database platforms supported but 
can also be integrated with Lotus Notes. 
Applications can also directly access E- 
mail systems such as Lotus cc:Mail and 
Microsoft Mail. 

• The number of database types that can be 
accessed is expanded through the addi¬ 
tion of ODBC (Open Database Connectiv¬ 
ity) support. Router software for access¬ 
ing specific database engines, previously 
purchased separately, is now included in 
the SQLWindows 5.0 package. 


rendering it inadequate for developing 
complex applications, ObjectView falls 
short of its two competitors in almost every 
area of comparison. It offers outstanding 
performance on certain individual tests, 
particularly nondatabase operations, but 
this benefit is offset by poor report-writing 
performance. Documentation is sketchy 
and poorly indexed, integrating reports 
into applications is difficult, and the mech¬ 
anism for implementing event handling is 
cumbersome. It does offer sophisticated 
facilities for integrating applications with 
C programming, as well as a client/server 
repository that can be implemented on any 
database platform. ■ 

This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL Inc. To purchase a com¬ 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshocken, PA 19428, (610) 

941-9600; fax (610) 941-9950; on the Internet, 
editors@nstl.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of McGraw-Hill, Inc. 


Don’t Waste Time Usin 
the Wrong Tools! 




Now Checks It PRO: Deluxe 2.0 
Includes The ROADTECH 
Portable Troubleshooting Kit 

It’s Everything You Need To TroubleShoot PC Problems! 

Have you ever tried to figure out what's wrong with a system without 
having the proper tools? Or had to clear off several megabytes of stor¬ 
age space and take 10-20 minutes installing a utility before you can 
begin? With ROADTECH you can have the most accurate system 
information (SCSI, Multimedia and Pentium support just to name a 
few) and diagnostic tests pre-installed on a single floppy. 


Check/It PRO: Deluxe is a Comprehensive 
Diagnostic Toolkit for Serious Users. 

• System Information 

• Tests and Tools 

• ROADTECH Portable Diagnostic Kit 
> Mini-Spiral Diskettes 

• Loopback Plugs 

^Touchstone 

Software CorDoration 



(800) 531-0450 


or (714) 969-7746 


" Vf/ien in Doubt, Check It Out! 


CopyH^tl 01994 Touchstone Software Carp ALL RIGHTS RESERVED Chocktt « a regretarod trademark and th« Quality Tested era) Is a trade mar k o* Touchstone Software Corp Hunteigton Beach CA 
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On Finding A Development Tool Company You Can Stay With 


System Architect, if You Want Something Yon Don’t 
See Here, Prohahly Working On It. 


"System Architect from Popkin 
Software is evolving at a phenom¬ 
enal rate. This product is with¬ 


out a doubt the best value for 


r / // 1 yk V 

developers on limited budgets, 

// I v 


or for that matter perhaps on 
any budget.„ Comparing 
System Architect to other CASE 
tools, it appeared to be the easiest 


to customize and learn,” 


June 1994 


In 1988 we released the original version of 
System Architect! 1 * To meet the needs of our 
family of some 40,000 users, we now have an 
entire suite of application development tools 
and enough new product plans to lead you 
into the next century. 

Consider Your Options. 

For starters, SA suppons die major structured 
and object-oriented methodologies. Now 
assume you're a Window^® or OS/2® devel- 
oper involved in the complex world of 
client/server application development. SA 
Schema Generator can make 
the journey more enjoyable 
and considerably more 
productive. You’ll be able 
to create data designs for 
die major 4GL and SQL 
RDBMS' including SQL 
Server, Oracle, Informix, 


SA Screen Painter: lets you design Windows 
graphic screens and menus direedy 
from the dictionary using SA's tZ COPE 
drag and drop facilities. 

S/4 Project Documentation Facility: 
you can produce comprehensive 
documentation with desktop publishing quality 
for each stage of your project. 

SA Workgroup Support: project team members 
can share the SA repository using our network 
version or the check in/check out facilities. 


Coi?Rsr 

Our 

Nov 

Dec 

SA 

Fundamentals 

N.Y.C. 

Tonmto 

N.Y.C 

Analysts Using 
SA 

Toronto 



Data Modeling 
Using SA 


Toronto 



SA Seminar Train ing xheduk, Cali today to register. 

SYBASE and many others. With many SQL 
databases, you can enforce database integrity 
checks using SAs Trigger Editor, 

With SA Reverse Data Engineer you 
can generate data dictionary entries and ER 
diagrams from from existing SQL tables and 
know that you can re-engineer a wide array of 
RDBMS! ODBC support opens up an even 
broader range of options. 

The SA family of tools also includes: 

SAfPowerBuHder Link: suppons bi-directional 
exchange of data models between SA and 
PowerBuilder. 


Customizing SA Only Makes It Better. 

SA comes with as many as 
50 objects available for user- 
definidon, plus the ability to 
customize the environment: 
choose the DBMS, 4Gft and 
methodology you want to use: 
It’s been called “the essence 
of unrestrained possibilities”. 


Try It Free For 30 Days. 

To Qualify For An Evaluation Copy 
Of System Architect, 

Call 800-732-5227, ext. 175 
or Fax 212-571-3436. 


SYSTEM 

ARCHITECT. 


Popkin Software 
1 J Park Place, Nei 


& Systems, Inc, 
t York, NY 10007 


Real Tools For The Real World. 


England 44-926-450858 * Benelux 31-3406-65530 * Germany 49-6151-82077 * Laly 39-49-8700366 ' Switzerland 41 -61 -6922666 * Korea 212-757-5001 
Denmark 45-45-823200 * Australia 61-02-346499 * Sweden 46-8-626-81QC * Spain 34-3-415-7800 * Chile 56-2-695-3330 


Circle 136 ® 1994 Popkin Software & Systems, Inc. The System Architect logo is a trademark of Popkin Software & SysEems, Inc, 
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The Lexmark LaserPrinter 
4039 plus family: RISC-based, 
12 ppm and 16 ppm printers, 
with 600 dpi resolution stan¬ 
dard. Plus upgrades for the 10 
ppm 4039s arc also available. 


Majorca.Waikiki. 
'Acapulco. Your office. 

No matter where you are, 
a network full of Lexmark 
4039 plus Laser Printers is easy to 
W manage.That’s because every 4039 
plus comes with Lexmark’s break¬ 
through MarkVision™ printer utility. 

MarkVision works with Windows™ 
to give you hands-on control of 
standalone or NetWare®-attached 


printers. Icons of 4039 plus models, dialogue boxes and con- 


can find out more about a printer’s status from your desk 
than by actually hiking over to look at it. 

The beauty of MarkVision, however, isn’t just what 
you can see, but what you can do. For example, LAN 
managers can tailor printer functions for an individual 
user’s needs by simply pointing and clicking. Or, pull 
down MarkVision’s network utility menu, and recon¬ 
figure the entire 4039 plus printer network instantly. 

MarkVision also prompts LAN managers if a 4039 
plus needs attention, and allows adjustments to be made 
rtlessly. 


In addition to MarkVision, the 4039 plus family has 
cise messages display details like which paper tray is selected nSvS* PostScript™ Level 2 and enhanced PCL®5 emulations, 
_ and how much memory is installed. In fact, you Appm^d • improved memory management for fast, quality print- 

*The 4039 16L plus is the only model that has been tested and approved by Novell Labs. Lexmark LaserPnnters are manufactured under the international quality standards ot ISO 9000. The 
n>« rau»rio« ramirn of Novell, Inc. Windows Is a trademark of Microsoft Corporation. PCL is a registered trademark of Hewlett-Packard Company. PostScript is a trademark of Adobe Systems, Inc., which may be 


The Lexmark LaserPrinter 





















on your LAN from just about anywhere. 


Lng. and up to 4MB of option¬ 
al flash memory for storing 
forms and macros. Optional 
MarkNet™ internal network 
adapters are also available, 
providing the broadest con¬ 
nectivity in the industry and 
solving printing hassles by 
supporting up to 17 environ¬ 
ments at the same time. 




& 

& 

te: 




sion of IBM. For more information, call I 800 358-5835, 
in the US. and Canada. 

No other printers make man¬ 
aging a network as easy as a lazy 
day at the beach. 


8 # 


Lumaik is Proud to Provide 
D*4klup Network Prtnliuy 
Solutiona to tha United 
State* Olympic Commit!** 


Bidirectional communication lets you 

monitor the status of art entire network 
of4039 plus printers, and change any 
Configuration option just by pointing 
and clicking. 




And each member of the 4039 plus family is priced to 
make it an exceptional value. 

The 4039 plus family comes to you from Lexmark, 
an independent worldwide company formed from a divi¬ 


Lexmark 




Energy Star emblem does not represent EPA endorsement of any product or service. 600 dpi thnoughpui is generally determined by page cartiiplexlfy, with maximum of 8-ppm, NetWare te 3 fegWJWpti trademarh 
registered in certain jurisdictions. Lexmark, MarkNet and MerWJslon are trademarks of Lexmark International-, Inc. © 1994 Lexmark Intemetronal, Inc. 
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With 

corelSCSI 

you don’t have to wait for 
“Plug and Play.” 

CorelSCSI offers you these 

"Plug and Play" capabilities: — |„ addition: 


♦ Makes peripheral installation and 
configuration automatic and user-friendly. 

♦ CorelSCSI will react to any changes in 
the hardware configuration and will 
automatically load and unload device 
drivers. New devices install themselves. 

All you have to do is restart your system. 

Automatically configures the appropriate 
device drivers for scanners, CD-ROM, 
optical, and tape drives. 

♦ Provides you with a wealth of detailed 
information about your host adapter, 
devices, and operating system. 

ID numbers and termination must be set manually. 


No need to purchase new hardware! 
CorelSCSI is certified to work with more 
than 300 existing devices and over 80 
host adapters, and includes ASPI drivers 
for over 30 popular host adapters. 



♦ Connect up to 7 devices to a single 
host adapter. 

♦ Features device drivers for virtually every 
SCSI device including printers, scanners, 

CD-ROM drives, CD-writers, optical drives, 
tape drives, hard drives, and PC notebooks. 

♦ Also includes other useful utilities 
such as CD-Audio, WAV File Editor, 
System Browser, PCD Conversion 
Utility, Screen Saver, and Wallpaper 
• Flipper utilities. 



COMPUTER 

w 

i 

(/i 



1 BOO THE CITY 

1-600-843-2489 



Call for the store nearest you or to place an order 


r 

Now only 

1 

i $ 
► 
k 

89 

95 < 

4 

1 

L 


d 


*US.$ plus applicable taxes. 


C«>rel 

1 - 613 - 728-3733 


Circle 83 on Inquiry Card. 


ezoo-unx 













Reviews 


Hardware 


Networking on a Beam of Light 

Photonics 1 wireless networking uses infrared 
to lEtilc your computers 



HOWARD EGLOWSTEIN 

W ireless networks are attrac¬ 
tive where running cable is 
inconvenient or impossible. 
Establishing a lemporary workgroup with 
portable PCs in a meeting room is a good 
example* Or perhaps you’re leasing your 
office space and don't have the flexibility 
of running wires* Many wireless network 
products, including the Photonics infrared 
LAN reviewed here, also let you connect 
wireless nodes to wired networks through 
wireless access-point devices. 

If you decide to go wireless, which tech¬ 
nology should you look at? Radio technol¬ 
ogy can reach through walls* allowing you 
to effectively bring walled offices into 
your netw ork. Some can also reach across 
large open areas, such as factories, where 
cabling may be inappropriate. The diffi¬ 
culty is that if someone in an office can 
see your data, perhaps someone outside 
your building can, too* Microwaves solve 
this security problem fairly well because 
they won’t penetrate through most exteri¬ 
or walls* but mounting the transceivers in 
the right locations can be tricky. 

Spread^spectrum radio LANs may also 
have problems with interference once such 
networks become common* While the cur¬ 
rently developing wireless LAN standard 
(sec ‘Universal Wireless LANs" in the 
May BYTE) provides avoidance mecha¬ 
nisms that let multiple networks coexist, 
sharing the same broadcast space reduces 
transmission speed* 

IR (infrared) networking provides a re¬ 
liable means of sharing data within a small 
space without opening up your network 
to the security problems you might have 
with radio systems. In short, your network 
traffic modulates an array of infrared LEDs, 
which bounce your data off the surfaces 
in the room. Recei vers on other modules 
pick up the refected energy and convert it 
back to data. Because the IR signals don’t 
leave the room, there are no security or 
interference problems* 

Photonics has developed two product 
lines based on this technology* The Pho¬ 
tonics Collaborative line is a series of PC- 
based products that connect through ISA 
cards. PCMCIA cards, or parallel ports to 


share data between PCs at 
rates up to 1 Mbps. The 
Cooperative line is based 
on the same transceiver 
technology, but as applied 
to Macintosh Local Talk, 
and so is limited to 230 
Kbps. Because Photonics 
was updating the PC line 
at the time of this review, 

I looked only at the Coop- 
erative (Mac) product. 

(IBM also offers PC prod¬ 
ucts using Photonics Lech- 
nology.) 

A Cooperative Effort 

Building a Cooperative 
network is extraordinarily 
simple. The $349 infrared 
transceiver is less than 3 
inches square and weighs 
about 4A ounces* A thin, hinged plastic 
base lets you adjust the angle of the trans¬ 
ceiver for best operation. With its 2-foot 
cable you attach the unit to the LocalTalk 
port of any Macintosh computer* printer* or 
file server* To power the Cooperative, you 
connect a pass-through plug to the ADB 
(Apple Desktop Bus) port on your Mac 
and connect your keyboard or mouse to 
the back of the Cooperative plug. 

By connecting a Cooperative transceiver 
lo an optional Access/Power unit ($129), 
you create an access point that can con¬ 
nect a roomful of Macs— wirelessly con¬ 
nected to each other—to conventionally 
wired Mac resources. The access point 
snaps onto the transceiver in place of the 
standard base. Besides holding three AA 
batteries, it provides an ADB connection 
(for powering the transceiver), LocalTalk 
connections for both the transceiver and 
a wired LocalTalk network, and a plug for 
a 5-V AC adapter. 

If you are using a portable Mac that does 
not have an ADB port (e.g., the Macin¬ 
tosh Duo series) or would rather not in¬ 
crease the drain on your portable’s bat¬ 
tery, the optional access point can also 
serve as a power supply * It can power a 
transceiver for 24 hours with alkaline bat¬ 
teries or for about 12 hours with recharge¬ 
able batteries. One advantage of IR tech¬ 


nology is that it draws less current than 
some of the radio-based solutions—typi¬ 
cally less than 250 milliamperes* 

To receive data, the IR receiver must 
be able to “see" the transmitter. Like con¬ 
ventional light, IR doesn’t bend around 
objects to any significant degree. Pho¬ 
tonics’ products therefore rely on the walls 
and ceiling of the room to bounce the en¬ 
ergy from one place to another. As with 
the light from a lamp* there will be few 
areas in a room that don’t receive some il¬ 
lumination. Within reason, a Cooperative 
transmitter can Hood a 30- by 30-foot room 
with enough energy to send its signal from 
one comer to another. 

When you install the transceivers* you 
should place them as centrally in the room 
as possible, with the Lransmitter/receiver 
unit pointing up toward the ceiling. I tried 
installing my test pair of transceivers in a 
variety of rooms, and standard acoustic 
office ceiling tile worked quite well as an 
IR-reflective surface. I encountered diffi¬ 
culties in only one room, where the ceiling 
was blocked by a decorative lattice of dark 
wood strips. In that case, 1 had to aim the 
transceivers directly at each other. 

Performance 

If you’ve just started working with Macs 
and have never experienced LocalTalk* or 
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Networking on a Beam of Light 


INFRARED VS, RADIO 

A comparison of some of the advantages and disadvantages of these two types of wireJess LANs. 


INFRARED 

RADIO 


Transmission speed 

Photonics limited to 230 Kbps 
on the Mac. 1 Mbps on PCs 

Many spread-spectrum LANs support 

2 Mbps; some other radio LANs, more 
than 10 Mbps 

Range 

30- by 30-foot room atone; 
unlimited with access points 

100 feet to 1000 feet alone; unlimited 
with access points 

Interference 

Interference from bright sunlight 
limits use to indoors 

Electromagnetic interference from other 
electronic devices or neighboring radio 

LANs can reduce transmission speed 

Security 

Transmitted information 
stays in room 

Can be monitored with modified receiver; 
tight security requires encryption 

Access through walls 

Limited to use in one room or 
enclosed space unless rooms are 
connected by wired backbone 

Many radio LAN products work through walls 

Power requirements 

Low 

Moderate 

Cost per node 

$349 

$500 to $300 

Cost per access point 

$478 

$1500 to $5000 


if you just don't remember how slow it is, 
it runs at a maximum data rate of 230 
Kbps, or about 20 KBps. Ethernet on a 
bad day is at least four times that speed 
and often faster. To put it another way, a 
LocalTalk server shared among several 
active users may make you appreciate how 
fast floppy disks can be. 

With that in mind, the IR section of Co¬ 
operative runs at a maximum data transfer 
rate of I Mbps-—easily fast enough to han¬ 
dle LocaJTalk (the PC versions are ex¬ 
pected to run at the full 1-Mhps rate). 
According to Photonics, a Cooperative 
network will run as fast as that same net’ 
work running over standard LocalTalk 
wiring. I had only two nodes, but I tried a 
number of tests to confirm Photonics' per¬ 
formance claims. 

To begin with, I connected one node to 
a Mac PowerBook 170 (which had a 25- 
MHz 68030 processor) and the other node 
to a Mac SE/30 (with a 16-MHz 68030), 
I enabled file sharing on both of these ma¬ 
chines under System 7 and then copied 
tiles in each direction. The IR nodes man¬ 
aged a data transfer speed of approximately 
16 KBps. When I replaced the IR nodes 
with two Farallon PhoneNet connectors 
wired together, the same file transfer test 
yielded the same 16 KBps, 

I then reattached the PowerBook to the 
IR node and attached the other Photonics 
node through its access point to the BYTE 
building's LocalTalk wiring. The build¬ 
ing has an extensive network of intercon¬ 
nected wiring that includes two active 
LocalTalk hubs (Farallon StarControllers). 
Through the StarController, a Mac can 
find the BYTE network's Cayman Gator- 
Box, which then provides access to any 


of the AppleShare or NetWare for Mac¬ 
intosh servers. To complete the connec¬ 
tion, 1 attached the Mac SE/30 to a thin 
Ethernet connection. 

To get data from the PowerBook to the 
Mac SE/30, the traffic now had to brave 
BYTE's bustling building-wide network. 
In that environment, the effective data 
transfer rate dropped to between 10 and 
11 KBps. I disconnected the IR node and 
attached the PowerBook directly to the 
LocalTalk wiring, and the transfer rate 
jumped back to 16 KBps. 

What happened? According to Pho¬ 
tonics, the access point gives a higher 
priority to traffic coming from the IR 
node than to traffic from the wired Lo¬ 
calTalk port. The com¬ 
pany suggested that 1 
should have put a Lo- 
calTal k-to-LocalTalk 
bridge between the ac¬ 
cess point and the wired 
network. This is an add¬ 
ed expense, but if s not 
an uncommon perfor¬ 
mance fix even for wined 
LocalTalk networks, 

I was also curious 
about the effective range of the transmitter. 
We have one large conference room that's 
a tad over 50 feet long. One wall is packed 
with windows, the ceiling is acoustic tile 
with a dark-wood decorative lattice mount¬ 
ed to it (mentioned previously), and the 
other walls are dark paneling. I thought 
the Cooperative wouldn't have a chance. 
To my delight, I was able to set the two 
machines at either end of the room and, 
by pointing the transceivers toward each 
other, get excellent communications from 


50 feet. Even when I walked back 
and forth between the machines, 
the transfer didn't slow down. Pho¬ 
tonics' 30-foot range claim is quite 
reasonable. 

Warming Up to IR 

While I started out unsure that these 
tiny transceivers could perform as 
well as the company said they 
would, working with them has 
made me a believer They're not 
perfect, however. For the trans¬ 
ceivers to work well, you need a 
fairly small, somewhat confined 
area with reflective walls and ceil¬ 
ing. Photonics recommends a prac¬ 
tical maximum of 40 or so units 
per network. Although I tested with 
only two, 1 spoke with folks at a 
test site that is currently running 
30-plus nodes in a room simultaneously. 
While they wish that the technology were 
faster, they’re happy with the solution. 

In addition to these limitations, the Pho¬ 
tonics system has trouble with bright light 
sources blinding or confusing the receivers. 
The transceivers don't work outdoors and 
may have difficulty in a bright, sunny con¬ 
ference room. 

At $349 per machine (plus an addition¬ 
al $129 for transceivers used as access 
points), the Photonics system is not an in¬ 
expensive solution, A LocalTalk network 
node runs about $25 in any computer store, 
and wiring a temporary network using Lo¬ 
calTalk is assuredly less expensive than 
the Photonics solution. But considering 
how easily these units 
connect and how well 
they work, the Photon¬ 
ics Cooperative network 
could be the right an¬ 
swer for some sticky 
networking problems. It 
offers adequate perfor¬ 
mance (as good as Lo¬ 
calTalk ever gets) and 
connections that are se¬ 
cure from eavesdrop¬ 
ping, and it works reliably. 

For situations in which radio solutions 
are inappropriate, IR might be just the an¬ 
swer. Photonics' Cooperative is a shining 
example of a technology with a bright 
future. M 


Howard Egiowstein is a developer with Penman 
ship, Inc . (Incline Village , NV) t and works with 
handwriting and embedded systems for education. 
You can reach him on the Internet or BIX at 
hegiowstein@bix.com. 


About the Product 


Cooperative 

LocalTalk transceiver.. 

..$349 

Access/Power unit.. 

..$129 

Photonics Corp^ 

2940 North First St. 

San Jose. CA 95134 
(800) 628-3033 
(408) 955-7930 
fax: (408) 955-7950 

Circle 1075 on Inquiry Card, 
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Application 

Due Recognition for OCR 

Four OCR packages for Windows that deliver speed and accuracy 


HOWARD EGLOWSTEIN 

A fter much discussion a few 
years ago about the paperless 
office, a quick look around 
would convince anyone that corporate 
America has a long way to go before it 
even comes close to that ideal. Each week, 
BYTE’s Peterborough office recycles 
enough paper to fill a large dumpster. And 
until we lose sight of paper, we often need 
to get the printed, photocopied, or faxed 
data back into electronic form. OCR (op¬ 
tical character recognition) software lets 
you do exactly that. 

With a scanner attached to your per¬ 
sonal computer, OCR software converts 
an image of a page into columns of text 
and graphics, determines how the text 
flows from column to column, and deliv¬ 
ers formatted text to standard applications. 
This has an advantage over image-archiv¬ 
ing systems because it lets you interact 
with the data, performing search and text 
retrieval or statistical analysis. Plus, data as 
text occupies much less memory than data 
that’s scanned and left as graphics. 

I tested the Windows versions of four 
products: Caere’s OmniPage Professional 
(available for Macs and Windows ma¬ 
chines), Calera’s WordScan Plus (Win¬ 
dows), Recognita’s Recognita Plus (CTOS, 
DOS, Windows, and OS/2), and Xerox 
Imaging Systems’ TextBridge (Mac, Pow¬ 
er Mac, and Windows). In the U.S., Omni¬ 
Page and WordScan Plus have always 
been the undisputed champs for speed and 
accuracy. TextBridge delivers excellent 
performance at an extremely attractive 
price, and Recognita offers support for 
over 80 languages. With the exception of 
WordScan Plus, all these products offer 
some level of multilingual capability out of 
the box; none, however, comes close to 
the extensive support found in Recogni¬ 
ta’s international edition. 

A Good Character Reference 

BYTE’s last major group review of OCR 
products was in April 1991. Then, we were 
faced with the prospect of scanning hun¬ 
dreds of pages of test documents using 14 
OCR packages. To automate the process, 
I wrote a text-matching utility that com¬ 
pared the output of an OCR package to 


the original ASCII text file. The utility be¬ 
came part of our testing arsenal, and 1 de¬ 
ployed it again for this review. 

To run the test, you print an ASCII file 
on a variety of output devices, run the out¬ 
put through the OCR package, and let the 
utility run the comparison. The utility takes 
into account missing text lines, extra blank 


space, and stray characters. For each line, 
it runs a statistical analysis to determine 
which line from the original file it is sup¬ 
posed to match. It then tries to find each 
word from the original line in the scanned 
input. Any word from the original that 
does not appear correctly in the test input 
is counted as an error. The score is given as 


OmniPage’s proofing editor ^ 
shows you both the text in 
question and the scanned 
image it used for recognition. 
The Auto button on the 
toolbar is ail you need to 
start a recognition session. 
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Recognita does an amazingly ► 
good job of determining the 
order in which text blocks 
should be scanned. The toolbar 
is plain, but with text on the 
buttons, it’s easy to get started. 


^ WordScan’s toolbar has 
HoverHelp, which displays the 
function of a button as you 
slide your cursor over it. The 
proofing editor highlights any 
questionable text. 



RECOGNITA 



'A ARChive 






A TextBridge has a simple 
interface and is almost better 
when driven from within other 
applications. The preview 
window lets you interrupt the 
OCR process and determine text 
zones manually. 
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Due Recognition for OCR 


OCR Accuracy 

OmniPage 

Recognita 

TextBridge 

WordScan 

Daisy-wheel text 

99,3% 

97.0% 

99.3% 

98.9% 

Ink-jet text 

99.3% 

96.2% 

98.7% 

99.0% 

Tiny text 

88.6% 

97.2% 

95.6% 

97.3% 

Times text 

99.2% 

99.1% 

98.9% 

98.4% 

Copied text 

88,9% 

92.3% 

96,4% 

95.3% 

Fax 

98.8% 

87.4% 

78.1% 

98.0% 

Accuracy Is measured by counting the number of words that scanned correctly and dividing by the total 
number of words in the document. The daisy-wheel text (perfectly formed characters] should be the eastest 
to recognize* so scores should be dose to 100 percent. The fax and photocopy pages are the hardest* For a 
product to be usable, you want the accuracy rate to be at least 95 percent to 97 percent; anything less may 
require too many corrections* While OmniPage often did a little better than WordScan, it did poorly on 
photocopied documents and documents with small laser print. TextBridge did well, except with faxed pages. 


correct words per minute, or throughput, 

Most OCR vendors count character er¬ 
rors instead of word errors. Either approach 
is valid. In making corrections to the 
scanned text, however, you’re likely to 
use a word processor's spelling checker, 
correcting complete words rather than in¬ 
dividual characters. Keep in mind, though, 
that counting word errors as opposed to 
characters will result in lower accuracy 
scores for a given package. 

The test documents in this review rep¬ 
resent an assortment of pages printed on a 
Smith Corona daisy-wheel printer and on 
a 600-dot-per-inch Hew lett-Packard Laser¬ 
Jet IV in a variety of fonts; photocopied 
versions of the same documents: and pages 
created in Lotus's Ami Pro and faxed to a 
thermal-paper fax machine using Ddri- 
na’s WinFax software. A typical docu¬ 
ment consisted of approximately 11,500 
words, or roughly 80 KB of text in 30 
pages. 

I ran the 200-plus pages on each product 
through a Fujitsu 3096C 11 at bed scanner 
connected to a 66-MMz 486 desktop com¬ 
puter with 16 MB of RAM, If you're seri¬ 
ous about OCR, you need a reliable scan¬ 
ner that scans quickly, has a document 
feeder, and produces good, clean output. 
The figures "OCR Accuracy” and “OCR 
Throughput” show the results of scanning 
the test documents and performing OCR 
accuracy and speed tests. 

Since 1991, most of the improvement 
in OCR technology has been in its ability 
to decipher “dirty” documents—docu¬ 
ments that have been through multiple gen¬ 
erations of photocopying or that have been 
faxed multiple times. Consider that an 
error rate of 1 percent means you have to 
correct one word out of every 100* or up to 
five or six errors on a typical laser-printed 


page, A good rule of thumb is that any¬ 
thing much below 95 percent to 97 per¬ 
cent is essentially unusable, A number of 
the packages that we reviewed three years 
ago achieved less than 60 percent accura¬ 
cy, The low score in this round of testing 
was 78.1 percent, for faxed documents 
with TextBridge. 

Caere's OmniPage Professional 5.0 

OmniPage's accuracy has improved tre¬ 
mendously. Except for its performance on 
bad photocopies, OmniPage held its own 
admirably against the competition. It also 
offers a number of new features: a tool¬ 
bar that includes a one-touch Auto OCR 
function, and several technologies that it 
collectively refers to as Caere 3D Any- 
Font technology: True Page format reten¬ 
tion* 3D OCR, Caere Any Fax 2.0, and the 
Language Analyst, 

Auto OCR converts the entire process of 
scanning a document into a simple dick on 
one button. After you select the settings 
you want, the Auto function scans the doc¬ 
ument, finds the text and graphics rones on 
the page, performs OCR on the zones, and 
formats the text* 

True Page formatting takes greaL pains 
to preserve the document's original for¬ 
mat and reproduce it in the final output. 
If you want to scan text from a memo 
you've used before, change a few names 
and dates, and reprint it. True Page will 
produce a word processor document (with¬ 
in the word processor’s ability to handle 
formatting) with all the text and graphics 
positioned exactly as they were in the orig¬ 
inal, or so Caere claims. True Page even in¬ 
cludes 24-bit image-editing software. 

To use True Page, you need a scanner 
with gray-scale capability and HP Accu¬ 
Page technology. The Fujitsu scanner I 


used didn't support AccuPage, so I con¬ 
nected an HP IICX scanner to test True 
Page, In my tests using pages of formatted 
newsletters, closely positioned graphics 
tended to become confused with nearby 
text, large fonts (e.g., headlines) were of¬ 
ten interpreted as graphics, and boxes or 
dashed lines sometimes disappeared. In 
each case, bringing the document into Mi¬ 
crosoft Word for Windows 6,0 resulted in 
a document that would require a measure 
of reformatting before it could be consid¬ 
ered identical to the original. 

3D OCR takes advantage of a scanner’s 
gray-scale capability and uses a Compound 
Neural System (a learning facility) for 
more accurate recognition. Since this an¬ 
alyzes the depth of gray in each charac¬ 
ter's pixels, 3D OCR technology increases 
OmniPage's chances of recognizing faded 
or broken characters. 

AnyFax increases recognition by em¬ 
ploying image enhancement on characters 
it perceives as broken, joined, or jagged. It 
also attempts, by reengineering the fax im¬ 
age's CCITT code, to reconstruct miss¬ 
ing lines in faxes that have suffered from 
noise on the phone lines. 

The Language Analyst compares the 
text to lists of common three-letter se¬ 
quences and word groupings to determine 
a likely match. It also checks for common 
OCR errors and attempts to correct them. 
All this slows down the recognition pro¬ 
cess but seems to greatly improve Omni¬ 
Page's accuracy. 

Cal era's Word Sc an Plus 3.0 

WordScan Plus was the top performer (in 
terms of accuracy ) in the 1991 review, and 
the latest release is even better. Like Caere* 
Calera uses neural-network and image- 
enhancement technology for improved 
dirty-document support. It can also retain 
page formatting and offers a one-touch 
OCR function. 

WordScan Plus includes support for 
scanning stacks of two-sided documents, 
provides automatic deskewing of images 
that may be tilted on the copy glass* has ex¬ 
cellent document-template support* and 
has an OCR Aware function (a macro for 
starting up WordScan from within other 
applications). It also supports HP's Accu¬ 
Page 2.0 technology and includes a handy 
help feature* Hover Help: As you bring 
your cursor near a toolbar button* a win¬ 
dow at the bottom of the screen describes 
what that button does. 

A design goal for Calera has been to in¬ 
tegrate WordScan Plus seamlessly with 
Windows suite products, WordScan's 
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OCR Throughput 


OmniPage 

Recognita 

TextBridge 

WordScan 


OmniPage 

Recognita 

TextBridge 

WordScan 


Daisy-wheel text 


25lB.fi 


1648.8 



Ink-jet text 


2394.4 


1689.3 



Tiny text 


1844.7 


2070.0 


2442.3 


1596.5 


500 1000 1500 2000 2500 



0 500 1000 1500 2000 2500 0 £00 400 600 800 1000 1200 1400 0 500 1000 1500 2000 2500 

Throughput is measured by counting the number of words the software scanned correctly (total - errors} and dividing by the time it 
took to scan the document. An accurate package that runs slowly can have a better through put measurement than a fast one that 
makes lots of errors, in general, accuracy Is more important than speed. TextBridge was remarkably fast and reasonably accurate; 
in most cases, it beat the other three packages on throughput. While OmniPage and WordScan almost tied on accuracy, OmniPage 
was faster, giving it a higher throughput rating. Recognita scanned quickly but made a lot of errors. 


Chameleon toolbar mimics the style of 
your Windows suite word processor’s tool¬ 
bar. Support for OLE 2,0 allows you to 
drag and drop images of scanned or faxed 
documents directly into an OLE 2.0-com- 
pliant word processor, initiating the rec¬ 
ognition process. Mail enabling then Jets 
you send the processed text out directly 
via any VIM- or MAPI-compliant mail 
application. 

Templates in WordScan Plus let you 
easily define regions on a page where text 
is likely to be, store these region defini¬ 
tions, and reuse them for every page in a 
document. You may find this especially 
useful for scanning in database listings, 
financial reports, or other highly formatted 
text. Overseas customers can purchase an 
international version of WordScan Plus 
for the equivalent of $745. 

Recognita's Recognita Plus 2.0 

Recognita Plus is another package that has 
improved significantly in the last three 
years, but it still lacks the overall accura¬ 
cy and throughput that you’ll find in the 
other packages. Recognita’s particular 
strength is its superb language support 
Out of the box, the international version 
recognizes text in 80 languages and han¬ 
dles documents that use multiple languages 
on a page. The company also offers an 
Americas version that allows you to choose 
among interfaces in English, French, Span¬ 
ish, or Portuguese ($395), as well as an 


English-only version ($295). 

All the common functions in the Win¬ 
dows interface on Recognita are located 
on a large toolbar that, unlike most tool¬ 
bars, supplies text to tell you whal modes 
are selected and what the buttons do. 1 usu¬ 
ally have to look at a program’s docu¬ 
mentation to Figure out which buttons to 
push on most toolbars; not with Recogni¬ 
ta, The package also offers the ability to 
start an OCR process from within other 
applications by selecting from a menu or 
pressing a hot key. 

The only difficulty I had in testing Re¬ 
cognita was that the international version 
includes a hardlock copy-protection de¬ 
vice for your parallel port, I connected an 
HP laser printer through the device and 
tried to gel the Windows drivers to print 
through it. At best, 1 got spotty character 
output and numerous time-out errors; at 
other times, the system acted like the print¬ 
er wasn’t even attached. Printing works 
fine if you Ye using a network printer; oth¬ 
erwise, make sure you have a second print¬ 
er port on your machine. Fortunately, the 
other versions don’t require the hardlock. 

At press time, Recognita released ver¬ 
sion 2.0a of its products. The new version 
has better handling of inconsistent spac¬ 
ing and support for HP AccuPage 2.0. 

Xenix Imaging Systems' TextBridge 2,0 

This was the first time I’d seen TextBridge, 
and considering its low list price ($99), 1 


wasn’t expecting very 
much from it. I was pleas¬ 
antly surprised. Still, com¬ 
pared to the more expen¬ 
sive products covered in 
Lhis review, TextBridge 
doesn’t offer much of a 
user interface, has a mini¬ 
mum of features, and re¬ 
quires you to rely more 
heavily on your other ap¬ 
plications for editing and 
proofing the final text 
You can launch Text- 
Bridge from within your 
word processor. E-mail, or 
spreadsheet using the TAS 
(TextBridge Application 
Server), which is invoked 
by an OCR command that 
TextBridge adds to your 
application’s file menu. 
The TAS handles the en¬ 
tire scanning/recognition 
process and imports the 
results directly into your 
document, 

TextBridge’s recognition is fast™of¬ 
ten faster than that of the more expensive 
products—but the product fails short on 
accuracy. It did well on clean daisy-wheel 
output and adequately with the clean ink¬ 
jet and Times Roman text, but poorly with 
faxed documents. This hurt its overall 
throughput rating, but for applications that 
primarily involve good, dean documents, 
considering the price, it’s hard to beat 
TextBridge. 

Get Yourself Recognized 

Thanks to faster scanners, fancier proces¬ 
sors, and belter algorithms, OCR software 
is easier to use than ever. A good typist 
may achieve 100-plus words per minute, 
but any 486 clone can easily beat that by an 
order of magnitude using modern OCR. 
And it doesn’t have to cost you an arm 
and a leg. 

Scaled-down versions of these high-end 
products are available at substantially low¬ 
er prices. These include OmniPage 5.0 
($495), OmniPage Direct (for background 
OCR; S I 19), and WordScan 3,0 ($249). 

At just $99, TextBridge is less than one- 
fifth the price of the major players. It does 
not offer some of the convenience features 
of the more expensive products, and it 
didn’t fare well on the faxes in my tests, 
but it should do the job for many common 
OCR applications. While Recognita Plus’s 
extensive language support is impressive, 
the package did not do as well as I would 
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Save Disk Space 



PKZIP version 2.0 


WORLD 



WORLD CLASS 
AWARD 


PKWARE introduces the next generation or its award 
winning compression utility. PKZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of Lhe software. PKZIP compresses and archives Tiles. 
This saves disk space and reduces file transfer time. 

Software developers! You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Disb ibuLion License information. 


Put Your Executables on a Diet 



Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with FKLITE Professional. FKLITE Professional 
gives you the ability to compress hies so that 
they cannot be expanded by FKLITE. This 
discourages reverse engineering of your 
programs. 


FKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
FKLITE is transparent, all you will notice Is more available disk space! 


Compression for YOUR Application 


The FKWARK Data Compression Library 
allows you to incorporate data 
con 11 > ress i on tec h nology I n to yo u i 
software applications. The application 
program controls all the input and 
output of data, allowing data Lo be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS languages. A 
Windows DLL and an OS/2 52-bit version is also available! 


w 

The Data Compression Experts? 



9025 n Deerwood Drive 
(414) 354-3699 


Brown Deer. WI 53223-2437 
Fax (414) 354-8559 


mWAK£ 


D/ita Compression library tor DOS ^27fkivakl Data Compression Library tor OS?' i 
FKWAKJl Daicf Compression Library DLL tor Wjjirfowx 
Pltf.lF $47iOD PhJ.ITE 646-{X> FkLiTL Professional S 146.00 
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have expected on the test documents, and 
the copy protection on the international 
edition could prove to be a problem for 
non-networked machines. 

It was no surprise that the two strongest 
packages were OmniPage Professional and 
Word Scan Plus. While the two ran almost 
neck and neck in accuracy, WordScan did 
much better on difficult items, like tiny 
text and bad photocopies. OmniPage was 
faster, and its speed contributed to mak¬ 
ing it Lhe more efficient {i.e., it had the 
higher throughput) of the two. Remem¬ 
ber, however, that speed is largely depen¬ 
dent on your system’s processor and avail¬ 
able memory. 

If I knew that most of my documents 
were clean, Pd probably opt for Text- 
Bridge and enjoy the savings. Otherwise, 
Pd take the safe bet and stick with Word- 
Scan. IPs not lhe fastest, but it’s fast 
enough, and it’s accurate—which should 
save making a lot of corrections. ■ 


Howard Egtowstem is a developer for Penman¬ 
ship, trie, (Incline Village, NV), and a BYTE con¬ 
sulting editor who works with handwriting soft¬ 
ware for education. He con be reached on the 
Internet or BIX a! hegIowstein@bix.com. 


About the Products 


OmniPage Professional 5.0 

Caere Corp. 

100 Cooper Court 
Los Gatos, CA 95030 
(800) 535-7226 
(408) 3957000 
fax: (408) 354-2743 
Circle 1079 on Inquiry Card. 


..$695 


Recognita Plus 2.0 International 

Recognita Corp. of America 
1156 Aster Ave., Suite F 
Sunnyvale, CA 94086 
(800) 2554627 
(408) 241-5772 
fax: (408) 241-6009 
Circle 1080 on Inquiry Card. 


.$695 


Text Bridge 2.0 .............. 

Xerox Imaging Systems 
9 Centennial Dr. 

Peabody, MA 01960 
(800) 248-6550 
(50S) 977-2000 
fax: (508) 977-2435 
Circle 1081 on Inquiry Card. 


. $99 


WordScan Plus ... 

Caiera Recognition Systems 
475 Potrero Ave. 

Sunnyvale, CA 94086 
(800) 422-5372. ext. 22 
(408) 7208300 
fax: (408) 720-1330 
Circle 1082 on Inquiry Card, 


..$595 
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Watcom C/C++10.0 

{CD-ROM with printed documentation) 


Upgrades: 

(for owners of Watcom C/C++ 3 * or Watcom C/C ++' 6 v9.5) 

Watcom C/C++10-0 * dJA . 

CD-ROM Upgrade Edition $149 


The new Watcom C/C++ 10.0 
development system simplifies and acceler¬ 
ates development of high-performance, 
multi-platform 16- and 32-bit applications. 

Watcom C/C++ 1 0,0 delivers productivity jj 
and performance, combining our stme-of- 1 
the-art compiler technology with a new, ^ 
integrated development environment 
(IDE) and comprehensive set of tools. 

New Integrated Development 
Environment and Tools The new ide is 

built to simplify the complexities of real-world 
application development and make it easy to 
the high-performance, multi-platform power of 
Watcom C/C++ 10.0. In a single "project” you can , 
build multiple EXEs, DLLs, and LIBs, targeting 
several different platforms. The IDE simplifies each ^ 
stage of development from compiling and linking to 
debugging and performance tuning. The package 
includes versions of the IDE and tools for all three host 
platforms (Windows 3.x, OS/2 2.x and Windows NTta| 


Watcom C/C++ 10.0 includes a source editor with syntax 
highlighting, a suite of resource editors , testing and 
monitoring toots for Windows 3.x and NT development. 


Multiple Platforms in a Single 

Package Watcom C/C++ 10.0 supports 
^development of applications targeting an 
credible array of platforms; DOS, Windows 
,x, OS/2 Lx, 32-bit DOS (includes royalty-free 
S extender), OS/2 2,x, Windows NT, Win32s, 
Windows 3.x and Novell NLMs. To 
aximize the potential on individual 
platforms, Watcom C/C++ 10X1 extends the 
apabilities of the core, multi-platform toolset 
i platform-specific tools, SDKs and libraries, 
ris extensive support is amplified by the cross¬ 
platform capabilities of the IDE and tools, which enable 
uiiding applications for a wide range of target 
environments from any of the host systems, 

he Best Optimization Technology watcom c/c++ io.o 

r combines both 16- and 32-bit compilers in a single package, providing 
you with the industry-leading optimizing compiler team. PC Magazine 
tested performance of industry standard C and C++ compilers and said: 

; fastest executables created during testing came from Watcom C/C++ 32 , 
ersion 9.5, while the 16-bit version of the same compiler produced the smallest 
r executables^. Now, with Watcom C/C++10.0, this competitive advantage is 
delivered with our easy-to-use development environment and tools, 

C/C++10.0 delivers all this in a single package! 


»New integrated development environment 
hosted on Windows, OS/2 and Windows WT 

• Comprehensive suite of multi-platform 
development tools including debugger, 
browser, profiler and more 

* Professional source editor, resource editors, 
testing and monitoring tools hosted on 
Windows and Windows NT 

•Target Platforms include: 

IB-hit: DOS * Windows 3.x * OS/2 1.x 
32-hit: Extended DOS * Windows NT 
•Win32s - OS/2 2.x -32-bit 
Windows 3.x • Novell NLM 
•AutoCAD ADS/ADI 

Suggested Retail Price: 

Watcom C/C++10.0 CD-ROM Edition 

{CD-ROM with on-line documentation) 


»Both 16-bit and 32-bit compilers for C and C++, 
the industry's best code optimizer, faster compile 
times with pre-compiled headers, C++ supports 
templates, exception handling and the Microsoft 
Foundation Class library (MFC) 

■ Licensed components from; 

• Microsoft Windows 3.1 SDK 

• Microsoft Windows NT SDK 

• Novell NLM SDK v4.0 

•IBM OS/2 Toolkit v2,1 

• Microsoft MFC Class library 

- Includes Rational Systems DOS/4 GW 32-bit 
DOS extender with royalty-free distribution 

• Significantly expanded and revised 
on-line documentation 

• And more! 


The advanced multi-platform debugger accelerates the 
development cycle by increasing the bandwidth between 
you and your application. 


1 - 800 - 26&-4666 


Watcom 


A Powersoft Company 


Watcom International 415 Phillip Stfeet Waterloo, Ontario, Canada NZL 3X2 Telephone (519) 886-3700 Fax (519) 747-4971 

■ Price in US dollars. Does ml snctode freight and taxes where applicable. Authorized dealers may sell for less $199 Special Offer i& available until October 31,1994. Watoom and the tighlning Device are trademarks of Watcom International Carp. 
DPS/46 js a irademark of Ratlonaf Systems Inc. Other trademarks are pmswiuns of ihair fespflctiw owners. copyright 1994 Wetcom International Corp. ‘PC Magazine, March 29,1991 
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One of the most impressive 
features of the Deskpro XL 
is its future. Its upgrade- 
ability, expandability and 
flexibility (and countless 
other Gmpaq-engineeretl 
abilities) are all designed 
to protect your in vtslracni . 



If you use a powerful computer, you know how 
it works: The day you bought your last machine 
was the day you started thinking about your 
next one* For that reason, we'd like to introduce 
you to a computer you can always look forward 
to “the new Compaq Deskpro XL, 

Basically, weVe designed the Deskpro XL to 
be everything you could ever want in a high- 
performance desktop computer it's showtime. Spectacular 

graphics eapabi lities we 

A new high at the high end. So 

I - » * . - ( Advanced Feature Ccrnnec- 

not only did we build in our own u> f , lay th* groundwork fa 

high-end design work and 

industry-leading technologies, we 
added the flexibility and expandability that will make it possible 
for you to take advantage of advances still to come, 

Deskpro XL’s powerful PCI local bus, with integrated 32-bit 

_hast SCSI-2 and Ethernet capa- 

j M bib ties, lets you add the most 
1 - advanced features-while its 

It'sfast. Qh, is it fast. And the good news is, it will only FTIC A 1 fT .1 .t . 

get faster. The Deskpro XL's advanced architecture makes tloA SlOtS OlifcF COmpatlDUtty 
it easy to upgrade 10 future processors - so you'll ie able 

to buy more speed without buying a new computer. with the thousands of existing 

options. You also get super-fast QVision PCI graphics with crisp 
1280 x 1024 resolution. So with the Deskpro XL, 
you enjoy maximum performance today, with a 
door wide open for future growth. 

Standard equipment, of course, includes the 
Compaq commitment to quality, dependability 
and value. Which comes in the form of our free 
three-year warranty" and our free seven-day, 

24-hour support. 

The Deskpro XL starts at $2,599" 
and is available now at your nearest 
authorized Compaq reseller. If you'd like more details via fax, 
call us at 1 - 800-345 -1518, select the PaqFax option and request 
document # 4052. You 11 find that __ __ 

the future has never looked better. y-fc 



The Deskpro XL maker 
upgrading a lot easier 
ndfJj its Plug and Flay 
capabilities. Servicing 
is a snap, reg - no 
special tools required 



Our Vocalyst keyboard 
heu a bulh-in speaker, 
microphone and controls 
for Business A udio — so 
the complete poww of 
business communication 
Will always be right at 
yourfingetlips. 


Compaq Computer Corporation. All Rights Reserved. Compaq and Deskpro Registered U.S. Patent and Trade¬ 
mark Office- Vocalyit is a trademark ind PaqFax U a service mark of Compaq Computer Corp>mtiGrv. Headline News is a 
registered service mark of Cable News Network, Inc. Pentium and the Intel Inside logo arc registered trademarks of Intel 
Corporation. ‘Certain restrictions and e wc l m lo ns may apply Monitor*, battery packs and certain options are covered hy 
a one-year w r arranty. Call the Compaq Customer Support Center and select the Paqf iv option for more details, “hstimated 
w?Htng price; actual pddngmay vary, 
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Reach for the Stars 




SCL-728SXL 
17" Flat Screen 

1,230 x 1,024 (60Hz) High Resolution 
Mac Compatible 



SC-528UXL 

15" Flat Screen 

1.280 x 1,024 mHz) High Resolution 



SC-428UXL 

14* 1,024 x 768 (75Hz) High Resolution 


F or generations, we have looked to the stars as symbols of that which cannot be reached. 

To be considered a star, one must display rare talent and ability to rise above the masses. 
While the average person may never literally reach the stars, it is possible to put one to 
work for you, ★ Consider the Sanuron StarPower™ line of high resolution monitors. Featuring 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 
viewing, the entire line complies with EPA Energy Star™ standards, ★ In addition, every Samtron 
monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 
heavenly performance at down-to-earth prices, 

★ Contact your local dealer about the StarPower line. 

You wont even need a telescope to see them up close. MONITORS WITH STARPOWER" 



The StarPower Line Features: 

* Super Fine Dot Pitch 
■ Low Emission, MPRII 

* VGA, SVGA, XGA, VESA 
Compatible 

* Multi-Scan 

* Power Saving 

SAMTRON DISPLAYS. INC 
J4251 E. Firestone BJvd #101 La Mirada, GA 9063S 
Id: 310 802 8425 Fax; 310 802-SS20 
Customer Service TeL (SOtl) SAMTRON. 
Distributors; Canada. Tel: {416) 856-3000 
Mexico, Tel: 011-525-325-0993 



if A POLLimChiriEVINlEA 


Iht EPA Enayv Slar' u emblem Am M rename EPA ariduisuiiianl nl wp pindurt or smite. SpaeilitsljdM tubjed Id change wishM nacka. VGA is t Ladumsl. uf Inlaiaiiuhal EIuihihei Machine EX Ltd. Screen it Mriaiad. 
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Watcom C/C++ Gets a New Face 


Version ±0-0 delivers a graphical development environment and an 
impressive cross-platform solution 


RICK GREHAN 

W atcom C/C++, already a 
formidable compiler, has 
become even more impres¬ 
sive in its new version, 10.0. Die-hard Wat¬ 
com users will be happy to know that Wat¬ 
com hasn’t reduced its compiler’s 
cross-platform capabilities; if anything, 
they’ve been enhanced. And possibly the 
biggest crack in the Watcom C/C++ edi¬ 
fice, its lack of any graphical development 
environment, has been plastered shut. 

Watcom’s C/C++ compilers were al¬ 
ways solidly built products. When BYTE 
last did a C++ compiler roundup ("C++ 
Does Windows/’ September 1993), Wat¬ 
com’s 32-bit C/C++ 9.0 generated some 
of the best-performing code on the bench¬ 
marks we used. Even back then, Watcom 
was producing an ANSI-compliant C++ 
compiler with full support for templates 
and exceptions. Those strengths, along 
with the compiler’s ability to produce ex¬ 
ecutable files for so many targets, made it 
a valuable development system for any¬ 
one creating cross-platform applications. 



Creote/Vdd m new source We to the tame! .. 

The Watcom IDE, showing the open dialog box bolding the sources for a sample target. Note the icon for another 
target on the left [a single project can have multiple targets). The IDE groups sources within a target into logical 
folders. A pop-up menu appears to the right of the selected source; this menu lets you manipulate, delete, or make 
the selected source, or add a new source. 


As You Like It 

Watcom C/C++ 10.0 is even more of a 
chameleon than its predecessors. You can 
run Watcom on DOS (command-line), 
OS/2 2.x, Windows 3,x, nr Windows NT. 
From any of the host platforms, you can 
generate executables for DOS, Windows 
3.x, OS/2 l.x and 2.x, NT, Novell Net¬ 
Ware, and AutoCAD. I ran Watcom host¬ 
ed on a 66-MHz 486DX2 running Win¬ 
dows for Workgroups 341. 

In the past, Watcom released its 16- and 
32-bit compilers as separate products. Not 
so with version 10.0: From a single host, 
you can produce both 16- and 32-bit code. 
The bundled DOS4G/W from Rational 
Systems lets you create 32-bit DOS-ex- 
tender applications up to 32 MB in size 
(you can distribute the applications royal¬ 
ty-free). On the Windows side, you can 
create either Win32s applications or, using 
a kind of Windows 32-bit extender unique 
to the Watcom compiler, 32-bit Windows 
applications that can run under Windows 
3.x without using Win32s. (Such an ap¬ 
plication can run under Windows 3.x as 


well as in a WinOS/2 session under OS/2.) 

I'm still not finished listing Watcom 1 s 
output formats, because within each tar¬ 
get platform you can select among a vari¬ 
ety of deliverables. For example, under 
32-bit DOS you can create executables for 
the DOS4GW extender, PharLap’s extend¬ 
ers (TNT and 386DOS), the FlashTek ex¬ 
tender, or a library file. The full list would 
take more room than 1 have here. 

What You See 

Watcom C/C++ 10.0’s most visible addi¬ 
tion is its suite of graphical development 
tools. This is good news on the one hand, 
because—like it or not—compilers in the 
PC realm are often judged more on the ba¬ 
sis of their GUI development environments 
and less on the technical strength of their 
compiler cores. New users’ first impres¬ 
sions of Watcom C/C++ 10.0 will certainly 
be better than with C/C++ 9.0. On the oth¬ 
er hand, it’s not-so-good news for those 
of us who appreciated that we could in¬ 
stall Watcom in a reasonable amount of 
time and disk space, GUI-based C/C++ 


development systems are becoming leg¬ 
endary disk-space consumers, and Wat- 
corn’s 10,0 won’t be left out of that lore. 

Watcom C/C++ 10.0 arri ves on a CD- 
ROM. A full installation will annex over 
170 MB of disk space. You can signifi¬ 
cantly reduce this requirement if you install 
a subset of all potential target platforms. 
You can reduce it even more if you opt, 
as \ did, to keep the help files on the CD- 
ROM. Unfortunately, I paid a price for 
such disk-space reduction tactics. In par¬ 
ticular, the development tools search for 
their help files in the local directory, so 
the help entry on all tools menus simply re¬ 
sponded with a "Cannot open help file” 
error. 1 had to access the help files from 
their individual icons on the desktop. 

Watcom 1 s IDE (integrated development 
environment) and other graphical devel¬ 
opment tools are so nice, however, that I 
quickly overcame my disk space anxieties. 
If you’ve worked with earlier versions of 
Watcom C/C++ and you’re like me, then 
you’ve built up collections of make files or 
compiler/linker batch-file templates. In 
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Watcom C/C++ Gets a New Face 


Now a Full Line of 

American 

Made 

Steel 

Chassis 



- Rugged all-steel 

construction 

- Designed for FCC 

certification 

- Easy assembly 

and service 

- Full line of models 

and sizes 

- Competitive prices 

- American made 

power supplies & 
removable drive 
modules available 

Call NOW for information 
and FREE color catalog 

*»#** + *ft***** 

1 - 800 - 394-4122 

*** + + + ** + + + ** 

VISA & MasterCard accepted 
Same day shipment! 


Designed, 

Manufactured, 

Guaranteed by; 

Sea us at COMDEX ’94 
Booth #31078 

205 Apollo Way - Hollister, CA 95023 

A division of California Metal Products 
manufacturing quality American made products for 
25 years 

V J 


CALIFORNIA 

PC PRODUCTS 
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defense of Watcom 9.0, it wasn’t a difficult 
arrangement to live with: When I was 
developing several 32-bit command-line- 
driven programs, I could create DOS ex¬ 
tended, NT, or OS/2 versions by just ex¬ 
ecuting the appropriate link batch file; 
reco m pi 1 at ion w as u n nec es sary. 

The Project Paradigm 

Watcom C/C++ 10.0 makes life even eas¬ 
ier; I don’t need those batch files anymore, 
Watcom IG.O’s IDE is built around the 
now-ubiquitous project paradigm. A proj¬ 
ect is a collection of one or more targets* a 
target being the final result of a compila¬ 
tion—xxe, .com, and .lib files are ex¬ 
amples. In turn, a target is composed of 
sources —usually header, C, or C++ source 
files, but they can also be resource files, li¬ 
braries, bit maps, and so on. 

Once you create a new project, you be¬ 
gin building a target by populating the sub¬ 
window with sources. The IDE examines 
source file extensions and gathers files ac¬ 
cordingly, placing those with the same ex¬ 
tension into folders within the target sub¬ 
window. So, all x files go into one folder, 
all .bmp files into another, and so on. You 
can dose or open folders in a manner sim¬ 
ilar to the directory representation you find 
in the Windows File Manager. 

This provides better conLrol over the 
many tools that work together to build the 
final application. You don’t have to re¬ 
member which compiler to unleash on 
which source file (e,g„ C compiler for .c 
files, C++ compiler for xpp files, and re¬ 


The new class browser, shewing inheritance hierarchy. 
When you double-click on a class name, a dialog bo* 
appears, listing all member functions and instance 
variables. 

source compiler for .re files), nor do you 
have to worry about deducing file depen¬ 
dencies; the IDE does all the worrying for 
you. Often, you don’t even need to know 
which cumpiler switches to set. Simply 
pul, Watcom*s IDE makes your make files 
for you. {If you enjoy operating the com¬ 
piler, linker, and so on from the command 
line, you can still do that.) 

Furthermore, if you double-click on a 
x or xpp filename in the target sub win¬ 
dow, the IDE launches Watcom’s editor 
for Windows and loads it with the source 
file. Likewise, if you double-click on a 
.bmp file, you are whisked to Watcom’s 
image editor, and the bit map is loaded au¬ 
tomatically. (fm describing the IDE from 
the perspective of a Windows user. There 
are some differences depending on which 
platform you use as the host development 
system. For example, if you’re running 
OS/2 2.x, double-clicking on a resource 
file will launch IBM’s resource editor.) 

Watcom’s IDE also makes use of the 
right mouse button to launch context-sen¬ 
sitive pop-up menus. For example, when 
you right-click on a source’s filename in 
the target subwindow, the IDE summons a 
pop-up menu that provides access specif¬ 
ic to that source file. If it is a C or C++ 
source file, the pop-up menu lets you mod¬ 
ify the file’s unique set of compiler switch¬ 
es. In this way, you can have some source 
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files compiled, say, for speed, while others 
are compiled optimized for size. Another 
selection from the pop-up menu presents a 
pick list of all include files; double-click on 
one, and it's off to the editor again. 

Browser and Assembler 

Many of Watcom C/C++ 10.0’s tools were 
already available in earlier versions of the 
compiler package. These include the heap 
walker, the spy, a spy for DDE events, and 
the Dr. Watcom crash-ana lysis tool (al¬ 
lhough now there's also a Dr. Watcom 
NT) + Some tools, however, are brand-new 
to 10.0. 

The C++ compiler now includes a class 
browser Perhaps it's improper of me to 
ascribe the browser to the compiler; I do so 
because it's the compiler that (based on a 
switch setting) emits the database that the 
browser reads. 

Opening the browser reveals a graphical 
flowchart view that shows inheritance hi¬ 
erarchy. When you double-click on one 
of the graph members, a dialog box pops 
up, showing in a scrollable list all member 
functions and instance variables of that 
class. Everything is thoughtfully grouped 
into public, private, or protected areas. 
Clicking with the right mouse button in 
this dialog box opens yet another pop-up 
menu; this one offers to ferry you to the 
source code where the class is defined 
(again, by launching the Watcom editor 
and auto-loading the file) or provide a list 
of all locations in the source code where 
the particular class is referenced. 

Then there’s the Watcom assembler, 
WASM. WASM is Microsoft-compatible 
and handles all PC-based Intel processors 
from the 8086 up to the Pentium. Unfor¬ 
tunately, I was unable to completely in¬ 
vestigate all the details of the assembler. Its 
help file had a bug in it that caused a sys¬ 
tem error whenever l scrolled past a certain 
point. When l reported the bug, it lumed 
out that the people at Watcom were al¬ 
ready aware of it. A corrected version of 
the file was available from Watcom's BBS, 
free for the downloading. But since 1 was 
running my help files from the CD-ROM, 
my choices were to download the file and 
redirect the help-file icon to the new file on 
disk, try to guess my way through the 
assembler, or wait for a new CD-ROM. 
Since most of my work was with C/C++ 
code, I opted for the last choice. 

Debugger and Profiler 

Watcom's debugger has a redesigned, con¬ 
figurable interface. Graphics-mode ver¬ 
sions of the debugger exist for OS/2 2.x, 


Don’t Be the Last One 
Using FORTRAN 77 


You look around and discover everyone is making 
the move lo LAHEY FORTRAN 90. Except you. 
You're using Fortran because it is proven, portable, 
and the best language for numerically intensive 
programs. But why 77? With Lahey Fortran 90. you 
can run your FORTRAN 77 programs . AST s and 
take advantage of the new language features in 90. 

Array expressions, more intrinsic functions, 
structures, pointers, belter array handling, and 
modules are just a few of the reasons to move to 
Lahey Fortran 90, Use these and other features to 
build new, faster executing 32-BIT applications with 
fewer lines of code. Bui. even if you are not writing 
new code, the design and speed of Lahey Fortran 90 
are reasons enough lo switch, 

Lahey's innovative compiler design combined with 
Intel Corporation's highly OPT MED code 


generation technology produces a language system 
optimized trom the chip up, Lahey Fortran 90 is the 
lastest PC Fortran on the Pentium- over 14 Mflops 
on a 66 MHz (SP Unpack). And, you get all the 
TOOLS found in our award-winning (ahem) 
FORTRAN 77 language systems: editor, debugger, 
profiler, librarian, make, linker, video graphics, and 
Phar Lap's royalty-free DOS-Extender—everything 
you need to write or pod 4G9 programs. Add lo this 
our decade of writing PC Forlrans and free technical 
support. So. don'l be the last one using FORTRAN 
77, make the move to Lahey Fortran 90. 

LAHEY FORTRAN 90 

Only S895. Cal! 600-548-4778. 



702-831 *2500, Fax: 702-831 -8123 

BYTE394 


More Productivity... 
Greater Control In Your 
Computer Classroom 

CLASSNET is a powerful video network that puts every 
monitor, mouse and keyboard in the instructor’s control. 


S Display teacher and student screens 
to the entire class 

□I Observe student work-in-progress, 
then take over keyboard and mouse 

Interact with students without leaving 
your desk 


Works with all major operating systems 
and hardware; with or without LAN 

Supports mouse, voice, graphics 
and motion video - up to 64 computers 

3 Available with last file-transfer, E-mail 
and intercom functions 


B 

B 


£ 



Darken screens for immediate attention 

Broadcast multimedia, VCR, Laserdisc, 
TV to student computers 

CLASSNET' 

For information and free demo disk... 

Call 1-800-922-8020 


Miniconn 

Advanced Systems i-te 


Internaliona] Hdqtrs: II Beit Hadfus St. Jerusalem 95463 Israel North American Office: 195 W, Bill Si. Holland, Ml 49423 
Tal * 972-2-518593 Fax * 972-2-518971 Tel - 616-392-3707 Fax ■ 616-396-2224 
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Watcom C/C++ Gets a New Face 



Watcom 1 s resource editor, with the menu editor wimtow launched, having excised the menu bar from the Windows 
solitaire game. 


Windows 3.x, and NT; you can run a char¬ 
acter-mode version under DOS, as well as 
under the operating systems mentioned 
above. New features in the debugger in¬ 
clude a replay capability: Depending on 
how much memory you have available, 
the debugger allows you to step back in 
time, actually undoing the effects of in¬ 
structions as you go. 

You can also unwind the stack. This ca¬ 
pability lets you step up and down through 
the nested hierarchy of calling routines. 
Local variables are updated accordingly, so 
no matter what level you're at you’re al¬ 
ways seeing a correct view of the local 
environment. And if you enjoyed the ex¬ 
tensive programmability of Watcom 1 s pre¬ 
vious debugger. Video, you’ll be glad to 
know Watcom has carried the command- 
line capabilities into the new debugger. 

Finally, code-tuning freaks will enjoy 
Watcom’s new profiler. This tool is actu¬ 
ally two components, a sampler and a pro¬ 
filer, You run your application within the 
sampler, which collects statistics of the 
execution and deposits the results in a file. 
When execution is complete, you enter the 
profiler to explore the results. 

The profiler works pretty much the way 
you'd expect. You’re given a window that 
lists the modules within your program. 
Double-click on a module name, and you 
step down a level in detail. At each level, 
bar graphs appear adjacent to each item 
within a module, indicating relative and 
absolute time spent in that item. You can 


continue this stepping-down process to the 
assembly language level. At this point, the 
results of the sampler become almost 
meaningless, since on most 486 or Pen¬ 
tium systems, a lot of instructions will be 
executing within a millisecond—beyond 
the accuracy of the sampler’s clock. 

Yet More 

Additional gimmees with the Watcom 
compiler are not visual, but hard-core de¬ 
velopers will find them invaluable. First, 
there’s support for MFC (Microsoft Foun¬ 
dation Classes) 2.5 (for building 16-bit ap¬ 
plications under Windows 3.x) and MFC 
2.1 (for building 32-bit applications under 
Win32s or NT). Next, Watcom has li¬ 
censed components of the OS/2 2.1, Win¬ 
dows 3.1, and NT toolkits. Specifically, 
these components amount to API libraries 
and on-line help. The compiler also comes 
with all the header and import files you 
need to build an NLM (NetWare loadable 
module), and it’s bundled with compo¬ 
nents from SOBObject’s developer’s tool¬ 
kit for OS/2. 

After Fve sounded so enthusiastic about 
the Watcom C/C++ compiler’s new look, 
here's a quick dose of perspective. Users 
of similar Borland, Symantec, or Micro¬ 
soft products can reasonably ask: “What's 
the big deal? We’ve been using graphical 
development tools for years now.” All 1 
can do is hope that the programming en¬ 
ergy Watcom diverted into the GUI build¬ 
ing doesn't reduce the capability of the 


compiler itself. As new versions of com¬ 
pilers from Microsoft, Symantec, and 
Borland become available, BYTE will do 
comparative tests of the quality of gener¬ 
ated code. 

Also. I did log a number of bugs in var¬ 
ious IDE components. The source code 
browser appeared confounded about just 
where in the code a given class definition 
appeared. It seemed to think that a “friend 
class <classname>" declaration was the 
actual class definition. And sometimes edit 
boxes in one of the compiler switch dia¬ 
log boxes failed to appear; I would have 
to shut down the IDE and restart to get 
them to show up. 

The Watcom package has no C or C++ 
language manuals, so novice C program¬ 
mers should beware. Even for seasoned 
programmers. I’m not sure how conve¬ 
nient it is to have supporting documenta¬ 
tion in the form of help files. 

One thing this package needs is a cu¬ 
mulative index. It’s often a real spelunking 
job figuring out in which file hides the an¬ 
swer to a particular question. That said, 1 
must mention that, if you’d rather have 
your documentation in paper form, Wat¬ 
com will make it available to you at extra 
cost (currently $120 purchased separately). 
The additional fee also gets you Bjarne 
Stroustrup’s C++ Programming Lan¬ 
guage (possibly the best reference work 
for the C++ language) and a C language 
guide. 

In spite of the above caveats, Fve had so 
much good experience in the past with 
Watcom products that I am optimistic that 
the company will be able to iron out the 
wrinkles. Watcom C/C++ has always been 
a top choice for a multiplatform compiler, 
and 10.0 looks like another winner. ■ 


Rick Grehan is technical director of the B YTE 
Lab. Before coming to BYTE , he worked as a pro¬ 
fessional programmer He has a B.S. in physics 
and applied mathematics and an MS. in mathe¬ 
matics/computer science. You can reach him on the 
Internet or BIX at rick_g@bix.com. 


About the Product 


Watcom C/C++ 

CD-ROM system ......$350 

CD-ROM plus all paper documentation....$450 

Paper documentation separately....$120 

Significant educational discounts are 
available; contact Watcom for details. 

Watcom International Ccrp. 

415 Phillip St. 

Waterloo. Ontario, Canada N2L 3X2 
(519) 886-3700 
fax; (519} 747-4971 

Circle 1078 chi Inquiry Card. 


156 BVTE OCTOBER 1994 






























































3f 


t magine how far you could expand your horizons if 
you could communicate in languages other than 
your own. Now you can with Power Translator, the 
fastest and most cost-effective way to produce highly 
accurate draft translations of letters, faxes, contracts, 
brochures, and much more. 

Bilingual screens and manuals make Power Translator 
easy to learn and use. You can enter text interactively, 
import a text file, or scan in your entire text. Power 
Translator also comes in a PROFESSIONAL version that 
includes industry-specific dictionaries, such as Legal. 
Telecommunications, and Computer, that you can 
customize to meet your requirements. 


Translate from English to or from any of these languages: 
Spanish French 

German Russian 

Chinese (English to Chinese only). 

Power Translator products are available for Windows, 
Macintosh, DOS, OS/2, and UNIX. 

Power Translator and Power Translator Professional are 
available from your local computer retail store. Or call: 


800 - 255-5660 








When you invested in SCSI bus performance, 
this probably wasn’t what you had in mind. 



Give your bus a boost with FPT. 

Data transmission problems on your peripheral bus can 
decrease your system’s performance* Now, you can buy 
the same breakthrough technology that the top OEMs 
are specifying for their top-of-the-line systems. 

Every peripheral on your bus is probably connected by a 
connector from a different company, and tied to the end 
of cable by who-knows-who. Any difference in impedance 
can cause signalling errors, resulting in bottlenecks and 
inefficient data transmission* 

Forced Perfect Termination was developed cooperatively 
by Aeronics and IBM to solve the problems of reflections in 
data transmission, when high-performance computers are 
installed with peripherals from multiple vendors* 

First with Forced Perfect Termination, our active terminators 
purposely mismatch impedance higher and lower than the 
impedance of the transmission line, convincing the system 
that it is seeing a perfect impedance match* Because our 
terminators proride higher noise immunity resulting in 
improved data integrity, you can transfer data faster and 
farther while improving overall SCSI system reliability* 
Depending on your application, we offer a full line of FPT 
products — the FPT-3™ Silver Series, the FPT-18™' Gold 
Series for 50-pin fast SCSI performance, and the new FPT- 
2^Platinum Series, a 68-pin wide-SCSI terminator. 


And the best news is drat, because the SCSI bus only needs 
terminators at the beginning and end, you can solve this 
problem for surprisingly little cost* Customers like Chase 
Manhattan spent days and thousands of dollars trying to 
pinpoint the problem; only to discover that the solution was 
to replace the no-name passive terminators 
that came with their external drives and 
printers, with the original American- 
made FPT terminators from Aeronics* 



Cheap passive terminators can’t touch the performance of 
Aeronics 5 active FPT terminators* And copycat products are 
generations behind in terminator technology. With a full 
line of FPT products, Aeronics is the undisputed leader in 
terminator engineering and manufacturing — our business is 
terminators, not connectors. That’s why when companies 
like IBM, Unisys, Sun and Chase Manhattan need a solution 
to troublesome SCSI bus performance, they specify 
Aeronics’ FPT terminators* 


Fax us your system configuration along with the problems 
you’re experiencing and we will fax back a solution* All 
Aeronics products are 100% electrically tested, burned in, 
and backed by our full 
two-year warranty. 



Turning concepts into reality. 


FAX (512) 258-8441 • TEL. (512) 258-8040 • 12741 Research BIvd., Suite 500 • Austin, TX 78759 


r Parent Pending. © 1994 Aerunks, Inc. FFT-3 Silver Series* FIT-3 8 Gold Scries amt FFT-27 Platinum Series arc trademarks of Acronits, Inc. Ail ether tampan)' annes hi* tratletnarira or lepHETcd tradamrio of dltir respective cattipinitt, 

Circle 202 on Inquiry Card (RESELLERS; 203). 









Reviews 


Software 


Mac SCSI Utility Sampler 


Two software tools that lot you odd third-party SOS I devices 
to your Macintosh 



The Setup window for Transoffs SCSI Director Pro. The window shows all the SCSI peripherals connected to a 
Power Mao 8100 by type, vendor, name, firmware version, and storage capacity. You use the radio buttons along 
the left to pick a device, and the buttons at the bottom to configure the selected device. SCSI Director Pro displays 
devices attached to each of the Power Mac 8100 T s two SCSI buses, which can cause problems. 


TOM THOMPSON 

T here comes a point in the comput¬ 
ing life of your Mac when you 
want to expand its storage capa¬ 
bilities. You might need a bigger hard 
drive to hold all those files you've accu¬ 
mulated, or a removable cartridge drive 
for tile backups. A CD-ROM drive could 
also be pretty useful to access develop¬ 
ment software, digital dictionaries, or (ad¬ 
mit it) all those cool CD-ROM games. 

You're in for a surprise if you rush into 
this project and buy just a mail-order SCSI 
drive and cable. The Apple HD SC Setup 
application, which you use to format and 
initialize the Mac's Apple-brand internal 
hard drive, ignores third-party hard drives 
and other SCSI storage devices. The HD 
SC Setup application operates only on 
SCSI devices that contain Apple-installed 
firmware. In short, it wants nothing to do 
with that third-party SCSI drive. 

While it’s understandable that Apple 
might want to keep its disk utility soft¬ 
ware as simple as possible, restricting it 
to drives with a certain type of firmware 
creates problems. It eliminates any choice 
in third-party wares, such as a SCSI hard 
drive larger than any offered by Apple. It 
also complicates things if you want to back 
up and retrieve data on removable media 
such as SyQuest cartridges or MO (mag¬ 
neto-optical) disks, all of which are made 
by third-party vendors. It's the same if you 
want a fast quad-speed CD-ROM drive: 
Apple's CD-ROM Extension recognizes 
only its own dual-speed CD-ROM drives. 

The good news is that enterprising soft¬ 
ware vendors have a solution for you: util¬ 
ity programs that query the Mac's SCSI 
bus and operate almost any third-party 
SCSI peripheral connected to il. Note that 
these utility programs don't operate cer¬ 
tain SCSI devices, such as scanners and 
tape drives. They manage storage devices 
such as hard drives, SyQuest cartridge 
drives, and MO drives. Some also provide 
support for CD-ROM drives. These capa¬ 
bilities alone will satisfy the needs of most 
users. (A recent wrinkle is the IDE drives 
found in the recently announced Power- 
Book 150 and Quadra 630, Utility ven¬ 
dors will have to adapt their programs if 


they're to operate this type of drive.) 

For this review, I evaluated two repre¬ 
sentative SCSI utility programs: Transoff s 
SCSI Director Pro 3.0.7 ($99.95) and 
FWB's Hard Disk ToolKit 1.5 ($199). I 
used a Power Mac 8100/80 Lo evaluate the 
software's compatibility with this new 
breed of Mac. My test drives were an old 
Quantum 80-MB hard drive, an even old¬ 
er Seagate 40-MB hard drive, and two 
CDC 150- and 350-MB hard drives scav¬ 
enged from a defunct Unix workstation. 
This mix let me evaluate each utility's abil¬ 
ity to deal with a variety of hardware. 

The 80-MB Quantum drive came from 
an old Mac, so its installation should have 
been (and was) trouble-free. The two alien- 
format CDC drives presented the biggest 
challenge to the utilities, requiring a com¬ 
plete low-level format, setup, and instal¬ 
lation of a Mac OS-compatible driver. The 
Seagate drive, of ! 987 vintage and nearing 
the end of its useful life, wax a worst-case 
test of each utility's hardware checks. 

Tran soft's SCSI Director Pro 

The SCSI Director Pro software comes on 
two high-density (1.44 MB) floppy disks. 
The installation disk contains the program 


software and Installer application; the sec¬ 
ond is a bootable start-up disk. You need 
the boot disk when the Mac has only a 
floppy drive and a freshly installed third- 
party hard drive. It comes with several 
System Enablers that let it boot in a Mac 
Quadra 800. Quadra 840AV, Centris 650, 
LC III. and some PowerBooks. The in¬ 
stallation disk holds other System Enabler 
files, such as those to start PowerBook 
Duos. The boot disk, unfortunately, won’t 
start a Power Mac, Transoft can't be fault¬ 
ed for this omission, however: Current 
Power Mac system software simply won't 
fit on a single high-density floppy disk. 

The installation disk has a smorgasbord 
of files, including the SCSI Director Pro 
utility program itself. A SCSI Assistant 
Control Panel mounts partitions or re¬ 
movable media from within applications 
when you’re running System 6.0.x: an SD 
Removable Extension scans for remov¬ 
able media. Since Transoft supplies the 
necessary satellite CD-ROM support files 
(e.g., Foreign File Access and ISO 9660), 
its Extension can also mount CD-ROM 
drives. Rounding out the fare are the Sys¬ 
tem Enablers already mentioned and an 
application/DA (desk accessory) combo 
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Reviews 


Mac SCSI Utility Sampler 



Hie Volume Selector window for FWB's Hard Disk ToolKit* Notice that the window displays the Power Mac 8100's 
external SCSI bos (bus 1J. The internal hard drive, located on the internal bus {bus 0| T is quite properly absent. The 
icons at the right edge of the window represent buttons that control the selected (highlighted) device. 


that lets a CD-ROM drive play audio CDs, 

The SCSI Director Pro application pro¬ 
vides all the functions required to operate 
most SCSI storage devices. When you 
launch SCSI Director Pro, a Setup win¬ 
dow appears (see the screen on page 159), 
in the Setup window, you format, parti¬ 
tion, and install a SCSI device driver on the 
device's storage media, preparing it for 
use by die Mac OS. Notice that all SCSI 
peripherals on the hus appear in the Setup 
window, including tape drives, which the 
program doesn't operate on. To choose a 
device, you click on the radio button next 
to it in the Setup window. 

Beneath the list of SCSI devices, an 
Auto Setup button provides an easy, one- 
button setup. With a single mouse-click, 
SCSI Director Pro automatically performs 
a low-level format on the target device, 
builds a partition that occupies most of the 
media, installs the Tran soft SCSI driver, 
and mounts the device so that it appears 
on the Mac Desktop. If you need to install 
A/UX (Apple’s version of Unix) or cre¬ 
ate several partitions on the hard drive, 
you must do it manually using the Format, 
Partition, and Mount buttons (the partition 
operation automatically installs the device 
driver), A Slot button lets you manage 
SCSI accelerator cards that plug into PDS 
(Processor Direct Slot) or NuBus slots. 

To configure most storage devices, all 
you'll usually need are the controls in the 
Setup window', A Special menu lets you 
perform more exotic operations, like tin¬ 
kering with the media’s partition map, start¬ 


ing or stopping a hard drive, or reassigning 
blocks (i.e*, marking blocks as unusable). 

The manual's documentation of these 
features is spotty. Useful additions would 
be an explanation of the purpose behind 
modifying the media's partition map (to 
create a custom partition) and a step-by- 
step example* The manual is terse on gen¬ 
eral SCSI information, yet it has an ap¬ 
pendix that provides detailed information 
on SCSI sense key and code tables. This is 
good stuff for the experts working on de¬ 
vice drivers, but the novice hardw r are hack¬ 
er may have some trouble. 

The driver that SCSI Director Pro places 
on the media fully supports the multiple 
SCSI bus, asynchronous I/O, and SCSf- 
DMA capabilities provided by Apple's 
SCSI Manager 4*3. This type of driver en¬ 
ables the SCSI bus to be used more effi¬ 
ciently, which in turn lets the computer 
spend more of its time going about its du¬ 
ties rather than waiting on slow peripher¬ 
als. The driver also conserves memory by 
allowing only one copy of itself to load in 
memory when it’s present on several de¬ 
vices. This can save up to 50 KB of RAM 
for each additional SCSI peripheral that 
uses the Transoft device driver. The driver 
also has a Data-Guard feature that attempts 
to recover SCSI transfers lost if the SCSI 
bus experiences a glitch or if someone ac¬ 
cidentally switches off a peripheral. 

FWB’s Hard Disk Tool Kit 

Hard DiskToolKit comes on two 800-KB 
floppy disks. The first contains two appli¬ 


cations, HDT Primer and HDT World 
Control, that provide all the functions nec¬ 
essary to set up and mount a SCSI periph¬ 
eral. The second disk has a bevy of prac¬ 
tical utilities in the form of Control Panels 
and Extensions. There's no bootable flop¬ 
py disk. 

HDT Primer handles the basic chores 
of formatting, partitioning, installing a 
driver, and mounting a SCSI peripheral's 
media. Similar to SCSI Director Pro, a 
Volume Selector screen displays all the 
SCSI peripherals attached to the comput¬ 
er and lets you select the device to work 
with (see the screen at left). Those devices 
that HDT Primer can't manage (e.g., tape 
drives) can't be selected. 

Clicking on the Formal icon on the Vol¬ 
ume Selector screen starts a full-blown 
setup for storage devices, automatically 
sequencing through the partitioning, driver 
installation* and mounting operations* The 
Partition and Mount buttons function iden¬ 
tically to those on SCSI Director Pro. Se¬ 
lecting the Test button starts an exhaustive 
suite of tests for evaluating the throughput 
and integrity of the media. Depending on 
the test options you pick, these tests can 
lake several hours to run. 

The driver that Hard Disk ToolKii in¬ 
stalls on the media is compatible with SCSI 
Manager 4*3, which supports features such 
as asynchronous I/O, SCSI-DMA, and 
multiple buses. The FWB driver doesn't 
conserve memory: Duplicate copies of the 
driver can appear in memory, depending 
on the number of devices with drivers in¬ 
stalled. The Mac SCSI boot process has 
the SCSI Manager load the driver for each 
SCSI device into memory. FWB is rede¬ 
signing the driver to behave like Transoft 1 s. 

The HDT World Control application 
handles the more exotic SCSI device func¬ 
tions* Here you can start or stop a SCSI 
drive, prevent or allow media removal, re¬ 
assign blocks, and so on. The manual is 
excellent: it provides an extensive descrip¬ 
tion of hard disk media and how SCSI op¬ 
erates. It also gives a decent description 
of World Control's SCSI functions and 
what they mean. Someone new to SCSI 
yet willing to take a few risks to configure 
a cranky drive would stand a good chance 
of success using HDT World Control and 
the Hard Disk Toolkit manual. 

An HDT Prober Control Panel lets you 
scan the SCSI bus, reset it, and mount re¬ 
movable media. When you hold down the 
Command key, HDT Prober scans the 
Power Mac 8100’s second SCSI bus. The 
Control Panel is handy for System 6,0.x 
users who want to mount removable media 


160 BYTE OCTOBER 1994 












































Alternative SCSI Utilities 

I f your needs are modest, the cost of a download might 
he all you have to pay for a useful SCSI utility. If your 
work has you constantly mounting and dismounting re¬ 
movable media such as SyQuest cartridges or MO disks, 
check out Robert Folic’s SCSIProbe 3.5. If s a freeware 
Control Panel that scans the SCSI bus and displays the 
peripherals in a window. You can reset the SCSI bus, and 
a Mount button lets you mount removable media. SCSI- 
Probe can install its own Extension that automatically 
mounts the media if it's present in a drive at boot time, 
and it lets you mount drives with a hot-key combination 
after the Mac is up ami running. An option setting lets 
SCSIProbe close and remove any driver loaded from the 
media when it was mounted, thus conserving memory 
and avoiding driver conflicts when another cartridge Is 
mounted in the drive. What SCSIProbe can’t do is format 
and partition the device’s media. 

if you own A/UX. you already have a SCSI utility. In 
recognition of the fact that most A/UX software gets in¬ 
stalled on huge third-party drives, Apple provides a '"uni¬ 
versal formatter 7 program. This is just a special version 
of. HD SC Setup that skips the firmware check and ma¬ 
nipulates the SCSI device anyway. The A/UX 3,0 HD SC 
utility successfully formatted all the hard drives tested in 
this review. However, this utility works only with hard 
drives, not with removable-media units. 


or other partitions while in Photoshop or 
another application. System 7 users will 
also find HDT Prober good for the same 
purpose, since it launches faster than the 
HDT applications. You can use the HDT 
Extensions to automatically search for and 
mount removable media upon insertion 
into a drive. Because the package lacks 
the prerequisite CD support files, this Ex¬ 
tension can’t mount CD-ROM drives. 

Compatibility Check 

Power Mac compatibility is a minor issue 
for these tools, because all device drivers 
on the Pow r er Mac arc still in emulated 
680x0 code. (Although not available in 
time for this review, FWB’s new version 
1.6 has native utility applications, but the 
drivers remain 680x0 code.) The asyn¬ 
chronous I/O driver capability that both 
packages offer is of potential benefit once 
vendors modify applications software to 
make the appropriate Toolbox calls. As 
with native PowerPC software, the con¬ 
version will take time, but FWB and Tran- 
soft’s drivers are ready to support it. 

On the Power Mac 8100/80,1 noted one 
glitch in SCSI Director Pro’s display. This 
computer has two independent SCSI bus¬ 
es: a high-speed internal bus and a stan¬ 
dard-speed external bus. Although SCSI 
Director Pro has a menu command to scan 
a second bus, it apparently scans both bus¬ 
es and combines all SCSI devices togeth¬ 
er in the Setup window. If you have two 
drives with a SCSI ID of 0 on each bus, 
only the SCSI device on the internal bus 
appears in the Setup window—a poten¬ 
tially serious problem. 

Hard Disk Tool Kit handles this situa¬ 
tion properly. As the screen on page 160 
shows, it displays only peripherals attached 
to the system's external SCSI bus (bus 1). 
The high-speed internal hard drive (a Sea¬ 
gate ST11200N) is absent. As for Power 
Mac compatibility, 1 had no problems with 
either package’s driver on the 8100/80, 

Neither SCSI Director Pro nor Hard 
Disk TooIKit had any difficulties setting up 
any of the drives. Their automatic setup 
functions easily configured the CDC 


drives. SCSI Director 
Pro's tests ran in just a 
few minutes, providing 
an extensive report in a 
text file. This report 
covered data transfer 
rates for reading and 
writing (both synchro¬ 
nous and asynchro¬ 
nous) and seek times. 

On the old Seagate 
drive, error reporting 
was intermittent, but 
this was OK since the 
drive just bordered on 
unusable. However, 
you had to read the re¬ 
port file to see any 
mention of error condi¬ 
tions; no error mes¬ 
sages appeared on¬ 
screen. 

While Hard Disk 
TooIKit also creates a 
report file for the ex¬ 
tensive tests it runs, this 
report contains little in¬ 
formation other than 
that the test ran suc¬ 
cessfully. You can use 
the BenchTest applica¬ 
tion on the second flop¬ 
py disk to get some drive performance in¬ 
formation. Unlike with SCSI Director Pro, 
if a problem is detected, Hard Disk Tool- 
Kit displays a prominent error message 
on-screen. Repeated test runs also detect¬ 
ed the wavering reliability of the old Sea¬ 
gate drive. 

1 tried Transoff s Data-Guard feature 
by switching off a hard drive in the middle 
of copying several large files. A dialog 
box was supposed to appear, reporting a 
problem, but I never saw this. However, 
the Finder did complain of an I/O error 
and presented a dialog box to continue or 
stop the copy operation on the current file. 
When I turned the drive back on and 
clicked on the Continue button, the re¬ 
mainder of the files transferred without 
problems. While the Data-Guard capabil¬ 
ity failed to save the 
file caught in the bus 
dropout, the rest cop¬ 
ied intact, and it avert¬ 
ed a system lockup. 
Both SCSI tool 
packages are ideal for 
adding and managing 
SCSI storage devices 
on your iMac. Their 
one-button setup of 


most devices shields the casual user from 
exposure to SCSI arcana. If you've sprung 
for both a third-party SCSI hard drive and 
a CD-ROM drive, you might opt for SCSI 
Director Pro, since it provides CD-ROM 
support. If you've bought just a CD-ROM 
drive, you might want lo consider FWB’s 
CD-ROM TooIKit for $79. 

Folks using plug-in SCSI cards for 
RAID arrays or other applications should 
use SCSI Director Pro, since it understands 
this type of hardware. But if you've sal¬ 
vaged a drive from another computer sys¬ 
tem or bought one at a flea market and 
want to connect it successfully to your 
Mac, FWB’s Hard Disk TooIKit is a better 
choice because of the wealth of informa¬ 
tion in its manuals and its thorough hard¬ 
ware tests. And if you use a Power Mac 
8 J 00/80, you’ll want Hard Disk TooIKit to 
properly manage devices on both of its 
SCSI buses. ■ 


Tom Thompson, is a B )YE senior technical editor 
at large with a B.S.E.E. from Memphis State Uni¬ 
versity. He is an Associate Apple Developer and 
the author of Power Macintosh Programming 
Starter Kit (Hayden Books , / 994). You can contact 
him on AppleLink as T, THOMPSON, or on the 
Internet or BIX at tom_thompson@hix.com, 


About the Product 


SCSI Director Pro 3.0.7 .$99.95 

Upgrade.....$ 49.95 

Transoft Corp. 

1150 Coast Village Rd., Suite H 
Santa Barbara, CA 93108 
(800) 949-6463 
(805) 565-5200 
fax: (.805) 565-5208 
Circle 1076 on Inquiry Card. 


Hard Disk TooIKit 1.5.$199 

Upgrade ......,$39 

FWB 

2040 Polk St., Suite 215 
San Francisco, CA 94109 
(415)474-8055, ext. 634 
fax: (415) 7752125 

Circle 1077 on Inquiry Card. 
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Explo re the Internet! 



Five Hour Free Trial! 


DELPHI is the only major online service 
to offer you full access to the Internet. 

And now you can explore this incredible 
resource with no risk. You get 5 hours 
of evening/weekend access to try it out 
for freel 

Use DELPHI'S Internet mail gateway to 
exchange messages with over 20 million 
people at universities, companies, and other 
online services such as CompuServe and MCI 
Mail Download programs and files using 
FTP or connect in real-time to other 
networks using Telnet. You can also meet 
people on the Internet Internet Relay 
Chat lets you "talk* with people all over the 
world and Usenet News is the world's 
largest bulletin board with over 4500 topics! 

To help you find the information 
you want, you’ll have access to powerful 
search utilities such as ’Gopher,” "Hytelnef 
and H WAIS." [f you aren't familiar with these 
terms, don't worry; DELPHI has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 600 local access numbers are 
available across the country. Explore DELPHI 
and the Internet today. You'll be amazed by 
what you discover. 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BTE949 


Offer applies for new members only, A valid credit card is required tor immediate access. 

Other restrictions apply Complete details sre provided during the tall-free registration. 

Attention Current Internet Users: See what DELPHI can offer you! Stock quotes. Groller s Encyclopedia, 
newswlres, and hundreds of other services are Just a few keystrokes away. Telnet to deEphl.com and enter the 
username and password above for a free triai. 



INTERNET 


Circle 89 on Inquiry Card. 


Questions? Cal] i -800-695-4005. 
Send e-nnaiE toJNFOadelphi.com 
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Cross-Platform Warrior 

Metrowerks’ Code Warrior is a significant new tool tor any 
professional Macintosh programmer’s toolbox 
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// Chmonstration exoople program 
■include <i os treats.h> 


void i 
( 


double aOouble, 
long aLong; 
short aShort; 

cout t< "HeIlo Uor ld\n“; 

cout << In a double value 

cin >> aOouble, 

cout << “Vou just entered: “ << 
cout n "Tuoc in a Iana,value. ‘ 


aOouble << "\n\n" 
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CodeWarrior's IDE (integrated development environment) showing the Program Manager window (upper right), an 
edit window (upper left), and some disassembled PowerPC code (bottom). 


RAYMOND GA COTE 


T he official release of Met¬ 
rowerks’ Code Warrior (as 
version CW3) provides 
more than just a top-notch multi- 
platform development system. It 
also injects some excitement and 
competition into the moribund field 
of Mac software development tools. 

Before the introduction of Code- 
Warrior, mainstream software de¬ 
velopers had two options: Apple’s 
MPW command-line tools or Sy¬ 
mantec’s Think Project Manager, 
an IDE (integrated development 
environment). When Symantec re¬ 
leased its own MPW-based com¬ 
mand-line C compiler, Apple aban¬ 
doned its C/C++ compilers and 
officially sanctioned the Symantec 
product, reducing the minimally 
competitive market to a race with 
only one runner. CodeWarrior 
changes all that. Now there is head- 
to-head competition, akin to Mi¬ 
crosoft versus Borland, for the best 
C, C++, and Pascal development 
tools on the Mac and Power Mac. 

Reviewing a product as wide- 
sweeping and feature-rich as Code- 
Warrior in just a few pages is al¬ 
ways frustrating. Even though I’ve 
been using developer releases of 
CodeWarrior for over a year, there 
is still a lot of functionality I’ve only begun 
to explore. This review gives a high-level 
overview of the capabilities of CodeWar¬ 
rior CW3 with the 3.5 upgrade. I tested 
the Gold version, which compiles for both 
680x0 and PowerPC hardware. A Bronze 
version compiles just for 680x0 Macs. 

Comfortable Environment 

Central to CodeWarrior is its project-based 
IDE. The IDE is indicative of what you’ll 
find with all CodeWarrior tools: It is small 
and fast and does what you expect. It fits 
comfortably and performs acceptably on 
my 8 -MB PowerBook 145—not a state- 
of-the-art machine by any stretch, but one 
I frequently use while developing code. 
Although I’ve been able to compile demo 
applications in as little as 2 MB, my Pow¬ 


erBook does become a bit crowded when 
I try to run the CodeWarrior IDE and the 
source-level debugger simultaneously. 

A Project Manager window provides 
the focal point through which you load 
and compile all files and libraries (see the 
screen). You can add files to the project 
singly or in arbitrarily large groups. All 
projects start out with a single code seg¬ 
ment. Dragging a loaded file to the bottom 
of the project list creates a new segment, 
into which you can then load other files. 

CodeWarrior provides the added flexi¬ 
bility of allowing each source file to con¬ 
tain multiple code segments. This is par¬ 
ticularly useful when writing C++ and 
MacApp applications where, for efficien¬ 


cy, you may want to have constructor, de¬ 
structor, and method code in a single phys¬ 
ical file but be able to load the method 
code in a separate code segment. 

Without this ability, you have to always 
load all the method code—which may be 
substantial—into memory just to instanti¬ 
ate or release an object With CodeWarrior, 
you can control the application segmen¬ 
tation on a function-by-function level. The 
disadvantage is that the linker must have 
all the object and symbol files loaded into 
memory while performing the link. Link¬ 
ing even small MacApp programs can re¬ 
quire 12 MB of memory. 

The Project Manager window also pro¬ 
vides a pop-up menu for each file. The 
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New Warrior 

J ust as this review was going to press, Metrowerks delivered its latest release, CW4. 
My perusal of the new version showed a number of incremental improvements: 

* new C/C++ and Pascal compiler releases 
• Lhe ability to debug PowerPC shared libraries 

• Lhe ability to debug various third-party extensions such as XCMDs, as well as Quark 
and Photoshop add-ons 

• a new PowerPC math library 


one-to-one mapping to all available menu 
commands. You add commands to the 
toolbar by simply holding down the Com¬ 
mand-Control keys while selecting the 
menu item to add to the bar. You can also 
arrange toolbar icons m logical order. Al¬ 
though Pm usually not fond of toolbars. 
Code Warn oris icons are, with few excep¬ 
tions, fairly self-explanatory, and the im¬ 
mediate feedback provided by a single- 
line prompt provides instant recognition. 


compilation of in-line functions into precompiled headers 
the official 1.0 release of the PowerPoint framework 

a hierarchical layout in the IDE Project Manager window that lets you collapse and 
expand segments; also, the ability to name segments from within the IDE 

the ability to include resource files directly in the project list 


the full set of projects from Power Macintosh 
Programming Starter Kit by BYTE's own Tom 
Thompson 

•New documentation, including C/C++ in Five 
Days by Philip Machaniek 

One of the most interesting changes in CW4 is 
how in-line Functions are included in precompiled 
headers. According to Metrowerks, CW4 will com¬ 
pile Mac App applications in less than 50 percent of 
the space previously required. Also, this last-minute 
review of CW4 reminded me that Metrowerks fully 
supports one of my favorite programming tools, The 
Debugger by Jasik Designs, on both the 68030 and 
the PowerPC. 


About the Product 


CodeWarrior CW4 Gold .$399 

Bronze version for 680x0 code only. ..$99 
Prices include three free upgrades. 
Metrowerks, Inc. 

{U-S.:) 

8920 Business Park Dr.. Suite 315 
Austin, TX 78759 
{Canada and International'} 

1500 du College, Suite 300 

5t-Laurent, Quebec, Canada K4L 5G6 

{800) 377’54!6 

(512) 346-1935 

fax: {512) 346-3329 

Circle 1084 on Inquiry Card, 


menu serves two functions. You can mark 
a file as immediately requiring recompi¬ 
lation, and you can select any one of the in¬ 


clude files referenced in the file and bring 
it up for editing and review. 

A user-configurable toolbar provides a 


680x0 or PowerPC 

The Gold version of Code Warrior pro¬ 
vides two versions of the IDE—one for 
generating 680x0 code and one for gen¬ 
erating PowerPC code, Metrowerks pro¬ 
vides both development environments, as 
well as the compilers running within them, 
as fat binaries able to run in native 
mode on any Mac platform. Thus, you 
can develop PowerPC applications on 
a 680x0 Mac, and 680x0 Mac appli¬ 
cations on a Power Mac. 

A Preferences setting lets you ad¬ 
just your structure alignments to meet 
680x0 or PowerPC requirements. The 
settings are unrelated to the platform 
your code will actually run on; for ex¬ 
ample, you can declare 680x0 Mac 
structure alignment in a PowerPC ap¬ 
plication, Although you should be 
careful to write platform-independent 
code that doesn't depend on structure 
alignment, these settings are useful when 
porting existing applications that may make 
use of native 680x0 structure alignments. 

The CodeWarrior environment provides 


For PCMCIA Products circle 87. 

OTHER Products circle 88 on Inquiry card. 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

■ Replace mechanical drives in embedded systems 

• High performance and low cost models available 
•Flash, EPROM and battery-backed SRAM 

technologies. Capacities from 180Ktoi6MB 

• Dual drive and hard drive emulation support 
•8 and 16 Bit ISA bus support 

PCMCIA Carddrives & Adapters 

•Use PCMCIA cards in your desktop or 
embedded PC system 
•Internal mode! fits in 3Vz" drive bay 

• Dual socket & external models available 
•Support for all types of memoir, 

I/O cards and Type III hard drives 
•DOS 8 Windows compatible drivers included 



PC CardShark it lr ' 

PCMCIA Carddrive 


High Capacity DRAM Drive 

•Expandable 16 to 512MB, SVri or 
desktop models. Fast SCSI-2, SIMM 
module based, ,1 msec access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci¬ 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op¬ 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems. Diskless PCs, LANs, 

POS, Medical, CAD/CAM, 

Graphics, High Performance PCs 
and Servers. 


CURTIS, INC. Industry Leader in Disk Emulation Products 

418 W. County Rd. D*St. Paul, MN 55112 ■ 612/631-9512 • FAX 612/631-9508 
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The only statistics package 
you'll ever need. 


NEW 

SYSTVT6.0 for DOS 

Call for introductory Pricing 


now object-oriented, so you can 
modify them with ease, and r otate 
all 3-D graphs to any perspective. 

From basic to advanced statistics 

All versions of SYSTAT provide 
a full range of statistical analyses, 
including: ■ frequencies ■ t tests 

■ multi-way cross-tabs ■ nonpara- 
nieirie statistics m correlations 

■ linear, multiple, and stepwise 
regressions ■ ANOYA ■ ANCOVA 
m repeated measures ■ factor 
analysis ■ cluster analysis ■ multi¬ 
dimensional scaling ■ Box-jenkins 
ARIMA models m Fourier analysis 

■ principal component analysis 

■ means models ■ post-hoc tests 

■ time series ■ nonlinear modeling 

■ loglinear modeling. 

SYSTAT 6.0 for DOS adds several 
new analyses to die SYSTAT package: 

■ design of experiment procedures 
for quality control, in eluding 
D-optimal, Tagil chi, Plackett-Burman, 
Box-Behnken. and other designs 

a matrix algebra commands and 
func tions a RAMONA, a powerful 
path analysis procedure. 




New! QuickGraphs & 3-D Charts 

SYSIAT 6,0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM chans for quality con¬ 
trol. Other SYSTAT graphs include: 

■ box plots ■ density plots ■ function 
plots ■ icon plots * probability 
plots ■ quantile plots ■ stem-and- 
leaf plots ■ 2-D and 3-D scatterplots 

■ maps with geographic projections 

■ contour plots. 


SYSTAT for Windows & Macintosh 

SYSTAT (version 5) is also available 
for Windows™ and Macintosh®. All 
SYSTAT data and graphics files are 
compatible across platforms. 


Whether you use DOS, Windows or 
a Macintosh-with SYSTAT you're 
using the best statistics and graphics 
software available. 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 


708 - 864-5670 

For Windows circle 148, 
For IBIVt/DOS circle 149, 


SYSTAT 


For mare Information call or write: SYSTAT, Imr, 1800 Sherman Avenue, Evansfon, Illinois 60201-3793, TeJ:708864,5670, Fax: 708.492.3567 
Australia: 61.3 602 5088, Belgium: 32.2.268.T775. Denmark: 45.64.4D6575, Finland: 359 0.692.3800, France: 3176 4185GB. Germany: 49 55.4272075, 
Greece: 30.1.362.9041, Holland: 31,34.0266336, Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico 52,5.563.0641, 

New Zealand: 64.7 8562675, Norway: 47,32.892.240, Poland: 48.12 360791, Spain: 34.3.4154904, Sweden: 46,31.776,0121, 

Switzerland: 31 971 33 71, Taiwan: 886.2.704.2762, UK: 44 462 480 055 

© tS94 SYSTAT®, tnc. SYSTAT <a a trademark of SYSTAT, Inc Windows it a Trademark of Microsoft Corp,. Meeirrtosfi fs a regisfarad trademark or Apple Compeer, fuc. 

*SY£TAt for DOS rate a htQhesr In ovEraN Evaluation Software Dtgest Rulings Report, I fol. B, l\la. S. Miiy. 1391. Software Ci-gs-sL is. a r-s 3 is fK r-s □ iradeinark nl NST1, ftir 


"The best general-purpose statistics 
prog ram"* just got better 

For more than 10 years, SYSIAT, Inc. 
has been producing accurate, com¬ 
prehensive statistics and graphics 
software, SYSIAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSTAT package, brings you new 
dimensions of power and function¬ 
ality. A broad array of data handling, 
statistics, and graphics features have 
been added to the package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSTAT for 
DOS now supports extended mem¬ 
ory, to allow for very large, complex 
analyses* And, SYSIAT 5 graphics are 


UWU.4M0 


**SYSTAT (for Windows) - with 
its superb graphics, high-quality 
statistical algorithms ,; and 
reasonable price - is an excellent 
choice” PCMaganrafl 
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Rack & Desk 
Chassis for 111iiin 

XT/AT/286/386/486 

1111111 r 11111111R11111111EI! I ft 

Integrand's unique packaging design uses 
modular construction . We have 3 basic 
models for ISA/EISA bus computers . Over 
90 interchangable modules allow you to 
customize them to nearly any requirement 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 



Rack & Desk Models 


Accepts Most Motherboards and Passive 
Backplanes _ 


Doesn’t Look Like IBM 


Rugged, Modular Construction 
Excellent Air Ftow & Cooling 


Designed to meet FCC 


204 Watt Supply , UL Recognized 
200 & 300 Watt Supplies r UL r CSA, TUV 
Reasonably Priced 






Cross-Platform Warrior 


a full, well-documented set of Apple 
Events for scripting. Typically, you use 
this Apple Event interface to connect a 
third-party text editor to the development 
environment. Other uses abound, how¬ 
ever, such as writing a script to automati¬ 
cally import large numbers of new files 
into a project, or automatically compiling 
a series of independent projects and then 
linking them into a final application. 

One feature missing from the IDE is the 
ability to use a single project to generate 
both 680x0 and PowerPC applications. Al¬ 
though any project can be opened by either 
IDE, there is no programmatic way to set 
which system libraries and precompiled 
headers are required for each platform* Al¬ 
though an AppleScript could be used to 
create a copy of the project and then load 
the appropriate libraries, it would be much 
more convenient to have a single project 
with multiple views—thus ensuring that 
the same base project was used to generate 
both 680x0 and PowerPC applications. 

One essential feature of the IDE is the 
ability to import object files generated by 
MPW C/C++ compilers, in particular, 
CodeWarrior can import object and library 
files that use far code and far data segmen¬ 
tation. Missing from other Mac IDEs, this 
ability is vital when using large third-par¬ 
ty libraries built for the MPW environment. 

A complete CodeWarrior Gold instal¬ 
lation consumes more than HXj MB of disk 
space. You can pare this down to less than 
40 MB, depending on your requirements. 
For example, the 100-MB installation in¬ 
cludes the C, C++, and Pascal compilers; 
on-line documentation; extensive exam¬ 
ples; and a fully configured MPW 33*1 
Metrowerks also provides an MPW ver¬ 
sion of the PowerPC C++ compiler. 

The Compilers 

CodeWarrior Gold provides two compilers 
on two platforms: an ANSI-standard C/ 
C++ compiler and an ISO-standard Pas¬ 
cal compiler. Versions of these compilers 
are available for generating both 680x0 
and PowerPC applications. Each compiler 
runs natively on the 680x0 Mac and the 
Power Mac. These are the only Mac Pow¬ 
erPC cross-compilers available for the 
Macintosh platform that 1 know of. The 
linker can also produce fat binaries that 
contain native 680x0 and PowerPC code. 

As with many C++ compilers, Code¬ 
Warrior currently lacks templates and ex¬ 
ception handling (although Metrowerks 
supplies a macro implementation of ex¬ 
ception handling). Like other compiler 
manufacturers, Metrowerks is targeting 


these capabilities, particularly exception 
handling, for release in the near future. 

In building 680x0 applications, you can 
choose from three memory models: Small, 
Large, and Smart. The Small model uses 
16-bit memory-address offsets within a 
code segment. This limits the maximum 
segment size to 32 KB. The Large model 
provides 32-bit memory-address offsets 
in a code segment, allowing individual code 
segments to be larger than 32 KB at the 
cost of slightly reduced speed. The Smart 
model analyzes the code results and uses 
16- or 32-bit offsets, whichever is more 
appropriate, to balance speed with the flex¬ 
ibility of Large address spaces. CodeWarrior 
can also generate applications with data 
segments greater than 32 KB. 

Although the C/C++ compiler typically 
receives the most attention, CodeWarrior 
also contains an ISO-standard Pascal com¬ 
piler. This compiler does not have the Ob¬ 
ject-Pascal extensions needed for gener¬ 
ating MacApp applications, so it isn't a 
potential MacApp porting tool. Although 
you can freely intermix C and C++ source 
files in a project, you must contain Pascal 
source files in their own project file. You 
can build Pascal files into libraries and 
then import them into C/C++ projects. To 
do so, you must move back and forth be¬ 
tween the C/C++ and Pascal IDEs during 
development, which is awkward. 

Class Libraries and Interfaces 

CodeWarrior gives you interfaces both 
plain and fancy. The SIOUX interface li¬ 
brary provides a quick-and-dirty interface 
for porting command-line applications to 
the Mac* SIOUX routes ANSI-standard 
printf and getc commands to the user 
through a scrollable text window. The out¬ 
put in this window can be cut, copied, past¬ 
ed, and printed. Although you won't want 
to ship products built around SIOUX, it's 
excellent for test routines or for making 
first-pass ports of existing command-line 
applications to ensure functionality* 

At the other end of the spectrum is Pow- 
erPIant and Constructor. PowerPlant is an 
extensive class library with some features 
unique for the Mac. Constructor is a view 
editor that lets you build user-interface 
components based on the PowerPlant class 
library. To use PowerPlant, you first build 
a set of user-interface views using Con¬ 
structor. Constructor is a user-interface 
builder; it is not yei able lo generate code 
automatically, although the documenta¬ 
tion refers to this ability in several places. 

There are two fundamentally different 
ways to build class libraries. You can 
























Finally. A single system combining workstation power with PC personality — the personal workstation from 
Intergraph •Performance and power of a workstation •Personality, compatibility, and affordability of a PC 

• Productivity tools integrated with advanced technical applications •Popular, easy-to-use Microsoft Windows 
operating environment •Professional display technology and the industry’s broadest monitor selection 

• Packaged, ready-to-run systems with built-in networking and graphics •Path for growth as your computing 
needs expand •Perfectly designed for a safe and comfortable work environment 



Powerful, but personal. 

Afamily of personal workstationsfrom Intergraph. 

9 Single or dual 90 MHz Intel Pentium processors 9 Windows NT or Windows/DOS operating 
system 9 512 KB external cache 9 High-performance 3D graphics accelerators 9 16 to256MB 
internal memory 9 Choice of single and dual I7-, 20-, 21 and 27-inch color 
display systems with up to 16.7million colors 9 540MB, 1GB, or 2 GB Fast SCSI-2 
disk 9 Integrated Ethernet 9 35-inch, 144 MB floppy diskdrive 9 CD-ROM 

• EPA Energy Star compliance 9 3 year limited warranty 
9 Worldwide sales, service, and support 


For more information 
or the number of a sales 
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Microsoft® 

WINTJOWSNT™ 

REAEV-TO-RUN 


representative or 
business partner near you, 
call 800-345-4856. 


INTERGRAPH 

COMPUTER SYSTEMS 
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create a single base or root class (typical¬ 
ly called class Object) from which all 
other classes are deri ved, or you can create 
a set of class structures, each of which has 
its own root. One advantage to an object 
structure with multiple roots is that naming 
conflicts are much less likely when you 
interface to third-party class libraries. 

Another advantage is the ability to de¬ 
sign class hierarchies that are logically in¬ 
dependent of each other, Metrowerks de¬ 
scribes this type of class structure as mix-in 
and claims that the majority of its class hi¬ 
erarchies are independent of each other. 
As there is less interaction among classes, 
the resulting system is easier to under¬ 
stand. Applications are also much smaller, 
since using a method in one class doesn’t 
automatically load five other classes. 

Metrowerks provides an impressive lev¬ 
el of Mac system support within the Pow- 
erPiant framework. To start, there is a class 
to support the Macintosh Threads Manag¬ 
er. This class allows you to start coopera¬ 
tive (and limited preemptive) multitask¬ 
ing threads within a single application. 
Semaphores and shared queues allow 
threads to coordinate and communicate. 

PowerPlant also supports Apple Events. 
Just building an application automatically 
provides the required Apple Events, like 
Open and Prinl. Hooks in the class library 
let you attach your interfaces in a reason¬ 
able and consistent way. The 3,5 upgrade 
includes classes (still in development) for 
supporting the Drag and Drop manager. 

One of the continual problems facing 
developers usi ng object-oriented languages 


such as C++ is how to quickly and effi¬ 
ciently track and store objects once they 
have been created. PowerPlant solves this 
problem by including a product called 
NeoPersist by NeoLogic, NcoPersist is not 
an object-oriented database. Rather, it is 
a library that provides object persistence. 
It allows you to store the state of a limited 
number of objects and then restore it at a 
later Lime—typically when an application 
is restarted. NeoPersist is a subset of a 
more full-function product called NeoAc- 
cess, which is an object-oriented database. 

Another NeoPersist feature is the abili¬ 
ty to maintain objects once they are creat¬ 
ed in memory. Since objects are dynamic, 
they can be destroyed when you least ex¬ 
pect it. This is a particular problem in a 
multithreaded environment, where one 
thread can be creating objects and another 
thread using and destroying them, Neo¬ 
Persist lets you verify that an object to 
which you are about to refer is valid. It 
can also provide automatic garbage col¬ 
lection by tracking all the references to a 
specific object and releasing that object 
once all the references have released it. 

Documentation 

All Code Warrior documentation, ranging 
from an introductory Principles of Pro¬ 
gramming to technical reference guides, 
comes electronically. The information is 
extensive, but not excessive. Except for 
the introductory Principles book, most of 
the documentation is terse and technical 
but well written. It was easy to find such 
in-depth information as register usage 


within the 680x0 and PowerPC compil¬ 
ers, calling conventions, and a list of prag¬ 
mas. Although terse, the documentation 
still finds space to provide excellent code 
samples for each of the ANSI library func¬ 
tions. In addition to documentation for 
CodeWarrior subsystems, Metrowerks also 
provides documentation for version 3 .LI 
of MPW and the latest Threads Manager. 

Code Warn or ships with Apple Exten¬ 
sions for 680x0 and PowerPC platforms. 
Among them are AOCE (Apple Open Col¬ 
laborative Environment), QuickTime, 
Speech, Drag and Drop, and the Threads 
Manager, which allows cooperative mul¬ 
titasking within a single application. 

Coming into Its Own 

CodeWarrior is a powerful, exciting, and 
quality development environment for the 
680x0 Mac and PowerPC. It has been well 
received by the developer community, and 
many software development houses use it. 

Metrowerks has improved CodeWar¬ 
rior dramatically in the 3.0 release and 3.5 
upgrade. Internet discussions indicate that, 
sparked by the rush to move projects to the 
PowerPC, most developers have been using 
Metrowerks with third-party frameworks 
and libraries. Now that the PowerBuilder 
class library has matured, it should get as 
much exercise as the base compilers. ■ 


Raymond GA Cdti is a BYTE consulting editor 
and vice president of product development for 
Appropriate Solutions, Inc . ( Peterborough , NH). 
You can reach him on the Internet at rgacote@ 
world.std.com or on BIX as 'rgacote. ” 


EVALUATOR THE ONLY SOFTWARE TESTING SOLUTION YOU CAN TRUST 

Before You Invest in a Software Based Test Product, 

Ask Those Vendors if They Can Do This: 

* Support for WINDOWS NT, WINDOWS, OS/2, DOS, UNIX, and other environments with one product 

* Support for any GUI application with custom controls 

* Non-in tmsi ve be neh marking of use r i nteract i ve appl i eation s 

* Non-intrusive compatibility testing 

* Verification of actual graphic data as the user sees it without having to simulate or replace parts of the OS. 

* Use Microsoft or Borland C compatible high level test scripts 

* Do Systems level testing including bus I/O, Serial I/O, and analog I/O monitoring. 

We Support All This and More Now! Call Today for 
Information on a Testing Solution that Meets Your Needs. 

Nr NON gg&B D °s g«AP5» CS UNIX 



Eastern Systems Inc. 

Tbe Software Testing Solution 

P.O, Box 1087. Weslboro, MA 01581-6087 
(508) 366-3223 FAX (508) 366-1520 


168 BYTE OCTOBER 1994 


Circle 94 on Inquiry Card. 










Reviews 


Hardware 


One World, One Fax 

Global Village’s One World fax server 

gives a Mao network an easy shared fax solution 



HOWARD EGLOWSTEIN 

omehow, I missed it. When I 
wasn’t looking, the word fax 
became a verb. Several times 
a day I find myself faxing articles to au¬ 
thors, information to readers, or design 
documents to my partners in an ongoing 
development project. Increasingly, this is 
from the Mac on my desk, so 1 no longer 
have to print out the pages first and try to 
get our cranky fax machine to cooperate. 

BYTE’s editorial LAN has a Global 
Village One World fax server: a shared 
device that sits quietly on the network and 
provides shared fax (send only) services 
for any number of people in your organi¬ 
zation, using only one or two phone lines. 
One World handles the details; imaging 
the pages, spooling the output, and queu¬ 
ing the jobs for transmission. 

If the One World fax server 
sounds suspiciously like a stan¬ 
dard fax modem, you’re half 
right. It's a petite 6- by 10-inch 
box with a 16-MHz 68302 pro¬ 
cessor, 1 MB of RAM (expand¬ 
able to 9 MB ), sockets for one or two of 
Global Village’s PowerPoint modem cards, 
and an AppleTalk network connection (ei¬ 
ther LocalTalk or Ethernet wiring). 

Installing one of these critters is simply 
a matter of finding a handy spot with a 
network connection, phone line(s), and an 
outlet. 1 had no trouble getting the test unit 
installed in our network wiring closet with¬ 
in minutes of opening the package. 

The Trouble with Fax Cards 

The alternative for a busy office, providing 
dedicated fax modems for everyone, can be 
a system administrator’s nightmare. As¬ 
suming most people want to send faxes 
without tying up their voice line, there’s 
the hassle (and cost) of providing an extra 
phone line to each desk. Now add the cost 
of a fax modem and the time it takes to 
get everything wired correctly. Installa¬ 
tions with 10 or more people can likely 
justify buying a fax server on installation 
costs alone. 

Faxing documents long distances during 
the day can cost a bundle. Most compa¬ 
nies would be amazed at how much they 
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Fax Center is a One World application that controls the fax queue and 
provides access to activity logs and cover sheets. As faxes start up, the 
queue manager displays the status with a fun animation—highlighting the 
entire package’s friendly, nonthreatening approach to shared fax services. 


n 


spend on faxes if they had an accurate ac¬ 
counting of their fax activity. One World 
keeps a detailed log of who sent what to 
whom and how long it took. And consid¬ 
er the cost savings your company could 
realize if people scheduled their noncriti- 
cal documents to go out at night when the 
phone rates are lower. The server’s queue 
deals with the pending jobs and automat¬ 
ically shuffles them out through the mo¬ 
dem cards in order. 

Client Software 

One World’s client software comes in two 
parts. The first looks like a printer driver to 
any standard Mac application. To fax a 
document, you simply “print” it to the fax 
server, give it a phone number, and provide 
some scheduling details, and your docu¬ 
ment is away. 

When your fax comes up to the top of 
the queue, a status icon appears in the sys¬ 
tem menu bar to tell you how your fax is 
doing. If you like, you can have the phone¬ 
line sounds come out of your Mac’s speak¬ 
er while the connection is established. 
Your pending faxes are stored in a special 


folder on your Mac. A buffer in the 
fax server stores as much of the fax 
as it can during the actual transmis¬ 
sion but is fed from the data stored on your 
hard drive. Thus, to send a fax, your Mac 
must be on. 

The second part of the software is a sta¬ 
tus monitor that normally installs into your 
Apple/D A (desk accessory) menu. Fax 
Center (see the screen) lets you examine 
jobs in the queue, delete or reschedule any 
of your faxes, check the server’s history 
log file, or define cover sheets. Fax Cen¬ 
ter’s Envelope function lets you group a 
number of documents together and fax 
them as a single operation. 

Making a Connection 

1 installed the One World fax server on 
the mixed Ethernet/LocalTalk network in 
BYTE’s Peterborough editorial offices. 
The evaluation unit was the 2EN model, 
with both LocalTalk and lOBase-T Ether¬ 
net wiring and a pair of Global Village’s 
PowerPort Bronze II modems installed. 
The PowerPort Bronze supports faxing at 
data rates of up to 9600 bps. If you want 
your faxes to go out faster (and you’re 
sending to a 14.4-Kbps fax machine), you 
can replace one or both of the modems 
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The Magazine ol Technology Integration 


with Global Village’s 14.4-Kbps Power- 
Port Gold modem card. The less expen¬ 
sive ILT server model ships with one 
Bronze modem, one empty modem slot, 
and no Ethernet connection; to expand lat¬ 
er, you can add a second modem. The 1LT 
doesn’t have an Ethernet upgrade option, 
so if you have an Ethernet network or plan 
to upgrade an existing LocalTalk network, 
consider the more expensive 2EN. 

BYTE has 50 to 60 machines sharing 
the network wire at any one time, and 
about one-third of 
them are Macs. At 
any time, the traffic 
is a composite of 
AppleTalk, Novell 
NetWare (IPX), and 
assorted Unix ma¬ 
chines running TCP/ 

IP to a number of 
NFS (Network File 
System) file servers. 

Between the Unix 
machines and the de¬ 
sign department’s 
heavy AppleTalk use, 
the network can get 
very busy at times. 

To operate, the One 
World server depends on a steady stream 
of data from the faxing client, although a 
built-in cache provides buffering for pe¬ 
riods of heavy activity. 

One World doesn’t support the TCP/IP 
and IPX network clients, but I wondered if 
the high traffic on the network would cre¬ 
ate a problem for the fax server. After 
working with the server during several pe¬ 
riods of extra-heavy traffic, it appeared 
that the standard I MB of cache RAM was 
sufficient for the network configuration. 
If it wasn’t, the 1 MB could be expanded to 
3 MB (by adding two I-MB SIMMs) or 
9 MB (by adding two4-MB SIMMs). We 
have a fair number of bridges and routers 
in place to help cut down on the network 
chatter; I suspect our network traffic is 
typical of many small-to-midsize offices. 

Almost Too Easy for Words 

Operating the One World CilobalFax client 
software is as easy as it gets. Select Fax 
from your application’s menu (it replaces 
the Print option when you have the fax 
server selected as your printer) and choose 
a cover page and one or more phone num¬ 
bers. Then click on Send.... 

GlobalFax comes with a selection of 
cover sheets that are automatically filled 
out with your name and other relevant fax 
information. You’ll probably want to build 


your own. though, with a company logo 
or a cute graphic. To do that, simply create 
the graphic in any drawing program (I used 
Adobe’s Photoshop) and save the image 
as a PICT file. GlobalFax imports the PICT 
tile and lets you add the dynamic fields. 

Pay close attention to your PICT file's 
resolution. I inadvertently saved my first 
cover page in Photoshop’s default screen 
resolution (72 dots per inch). The hori¬ 
zontal resolution of a standard fax ma¬ 
chine (200 dpi) looked terribly jaggy until 
1 resaved the cover- 
sheet graphic at 200 
dpi. Besides the usu¬ 
al resolutions. Stan¬ 
dard (100 by 200 
dpi) and Fine (200 
by 200 dpi). One 
World also supports 
gray-scale faxing (on 
Mac SE/3()s and bet¬ 
ter). I tried sending 
several gray-scale 
images to my gray¬ 
scale-capable Broth¬ 
er 780MC fax ma¬ 
chine. and the out¬ 
put was surprisingly 
good. 

I had only one recurring problem try¬ 
ing to get GlobalFax running on a num¬ 
ber of Macs. The software tries to be smart 
about handling dialing codes for your 
phone system. The idea is that you tell the 
software how to get an outside line (often 
by dialing 9 first), how to dial long dis¬ 
tance, and what your local area code is. If 
you enter all your phone numbers with the 
area codes into the fax software address 
book. GlobalFax is supposed to be smart 
enough to strip off the area code from lo¬ 
cal calls and dial long-distance codes when 
necessary. In practice, I never did get this 
feature to work correctly. 

At $1499. the One World fax server is 
an effective way of providing a virtual fax 
machine to every Mac user in your orga¬ 
nization. With as few as 10 users, you end 
up with a less expensive and possibly more 
capable solution for sending faxes from 
your office Macs. The best part is that us¬ 
ing a fax server frees up your dedicated 
fax machine to receive incoming faxes. 
Now if they could just invent a fax ma¬ 
chine that throws out all those junk faxes I 
keep getting.... ■ 


How ard Eglowstein is a developer for Penman¬ 
ship. Inc . Hncline Village, NV), and a BYTE con- 
sulling editor He can he reached on the Internet 
or BIX at heglowstein@bix.com. 


About the Product 


One World 

with software for 30 users: 

ILT (Local Talk, one modem) .. . $999 

2EN (Ethernet, two modems). $1499 


Additional user licenses are approximately 
$20 to $25 each, depending on quantity. 

System requirements: Any Mac with 4 MB of 
RAM, System 7.x, and a Phase It AppleTalk 
network connection 

Global Village Communication 
685 East Middlefield Rd.. Building B 
Mountain View, CA 94043 
(800) 736-4821 
(415) 390-8200 
fax: (415) 390-8282 

Automated technical info by fax: (415) 962-9550 

Circle 1083 on Inquiry Card. 
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IT'S HERE! 

NT power under 32-bH DOS! 

Microsoft Visual C++ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap’s 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi¬ 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! It’s never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 

TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you’ve 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you’ve already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It’s the easiest introduction you'll 
find to the power of TNT. 



The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But that’s not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you’ve come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32-bit CodeView, too! 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386IDOS-Extender SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 3861 DOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if you’ve been wondering what the 
future holds for DOS developers, don’t 
wait.... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking, DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K DOS barrier - with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

■ Use industry-leading, high-quality Phar Lap and Microsoft tools 




60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 


386IDOS-Extender and TNT DOS-Extender are trademarks and Phar Lap is a registered trademark of Phar Lap Software. Inc. Visual C++. Win32. Windows and Windows NT arc trademarks and CodeView and Microsoft 
arc registered trademarks of Microsoft Corporation. Other product and company names are trademarks or registered trademarks of their respective holders. 
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BYTE's Mac Programmer’s Cookbook 

by Rob Terrell includes One 3.5-lnch Disk, 

$29.95 U.SA 

ISSN; 0-07-362062-6 



BYTE's Windows 

Programmer's 

Cookbook 

by L John Ribar 
Includes One 
CD-ROM Disk. 
$34.95 USA 
ISBN: 0-07-882037-5 



BYTE s DOS 

Programmer's 

Cookbook 

by Craig Menefee, 
Lenny Baifes and 
Nick Arris 
Includes One 
CD-ROM Disk 
$34.95 U.SA 
ISBN: 0-07-832048-0 


Secret 

Recipes 

FOR THE SERIOUS 

CODE CHEF 


No longer underground...the best-kept 
secrets and profound programming tips 
have been liberated! You'll find them all 
in the new BYTE Programmer's 
Cookbook series - the hottest hacks, 
facts, and tricks for veterans and 
rookies alike. These books are 
accompanied by a CD-ROM or disk 
packed with code from the books plus 
utilities and plenty of other software 
tools you'll relish. 



BYTE's OS/2 

Programmer's 

Cookbook 

by Kathy Ivens and 
Bruce Hal I berg 
Includes One 
CD-ROM Disk, 
$34,95 USA. 

ISBN: 0-07-882039- 1 



BYTE Guide 
to CD-ROM 

by Michael Nadeau 
Includes One 
CD-ROM Disk 

$39.95 U.SA 

ISBN: 0-07-881932-2 


Available now at your local bock and computer 
stores or call 1.800.322,8153 any time. Mention 
key code SF74BYL and use your American 
Express, VISA, Discover, or Mastercard. 
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AT NATIONWIDE STORES: 


BYTE/Osborne Books are Available 

Barnes & Noble BookStar 

at the Following Locations 

Borders Elek Tek 


Micro Center Super Crown 


Taylors Waldenbooks 


ALABAMA 

Madison 

Madison Books and Computers 

ALASKA 

Anchorage 

Alaska News Agency 

CALIFORNIA 

Berkeley 
Cody's Books 
Capitola 

Capitola Book Cafe 
Carlsbad 

Computer Books 4 Less 
Cupertino 
Stacey's Bookstore 
Davis 

UC Davis Bookstore 

Irvine 

Irvine Scientific and Technical Books 
La Jolla 

UC San Diego Bookstore 
Larkspur 

A Clean Well Lighted Place for Books 
Los Angeles 
UCLA Bookstore 

Univ. of Southern California Bookstore 
Ontario 

Pomona Valley News Agency 
Palo Alto 

Printers Inc Bookstore 
Pasadena 

Caltech Bookstore 
San Francisco 

San Francisco State Univ, Bookstore 
San Jose 

Computer Literacy Bookshop 
San Luts Obispo 
El Corral Bookstore 
Santa Barbara 

UC Santa Barbara Bookstore 
Stanford 

Stanford Bookstore 

COLORADO 

Denver 

The Tattered Cover 
Longmont 

United Techbook Co. 


DISTRICT OF COLUMBIA 

Washington, D. C. 

Reiter's Scientific & Technical Books 

GEORGIA 

Atlanta 

Oxford Bookstore 

HAWAII 

Honolulu 

Honolulu Book Shops Ltd. 

ILLINOIS 

Champaign 
T I S Bookstore 
Chicago 

University of Chicago Bookstore 
Naperville 
Books & Bytes 
Rockford 
Media Play 

MAINE 

Bangor 

Magazines Inc. 

MASSACHUSETTS 

Boston 

Boston University Bookstore 
Waterstone's Booksellers 
Burlington 
SoftPro 
Cambridge 
Harvard COOP 
MIT Coop 
New Bedford 
Bay Colony News 
Watertown 
Words Worth 
Westborough 
The Open Book 

NEBRASKA 

Lincoln 

Nebraska Bookstore 

NEW HAMPSHIRE 

Comoocook 
Yankee Book Peddler 

NEW JERSEY 

Newark 

Newark Book Center 
Princeton 

Princeton University Store 


NEW MEXICO 

Albuquerque 
Page One 

NEW YORK 

Ithaca 

Cornell University Campus Store 

New York City 

Coliseum Books 

Computer Book Works 

Mount Sinai Bookstore 

New York University Bookstore 

Rochester 

Total Information 
Syracuse 

Orange Student Bookstore 

OHIO 

Beachwood 
Wit & Wisdom 
Dayton 

Books and Company 

OREGON 

Portland 

Conan t & Co nan t Booksellers 
Powells Books 

PENNSYLVANIA 

Bethlehem 

Lehigh University Bookstore 
Moutgo meryville 
Atlantic Book Shop 
Philadelphia 

University of Pennsylvania Bookstore 

TEXAS 

Austin 

University Co-op Society 
Dallas 

Taylor’s Ltd. 

WASHINGTON 

Seattle 

University of Washington Bookstore 

WISCONSIN 


Madison 

University of Wisconsin Bookstore 
Milwaukee 

Harry W. Schwartz Bookstop 
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LAB REPORT; HIGH-PERFORMANCE PORTABLES 


|_ 

HANDS-ON TESTING 



Our exclusive benchmarks rank the highest-performing 
notebook and subnotebook computers for running 
Windows, DOS, and Macintosh applications 


ANTHONY J. LENNON 


oday’s high-end notebooks, fueled by 50- to 100-MHz 486s or even Pentium processors, allow 
you to take processing power with you when you leave the office. We tested 24 high-performance 
notebooks and five 486-based subnotebooks and found them to be effective Windows and DOS 
workstations. We also looked at two of the latest high-end PowerBooks from Apple. To round out 
our portables coverage, we also evaluated eight printers that can run on battery power. 

While some of these systems come standard with such trendy features as built-in audio, 
you’ll still pay a relatively high price for state-of-the-art portables. The average price for a color active- 
matrix notebook in this report is $4512. For an average of roughly $1270 less, you can buy a dual-scan col¬ 
or model offering less-brilliant colors. None of the notebook vendors (and only one subnotebook vendor) chose 
to submit for our review a color passive-matrix system, which has generally been supplanted by dual-scan 
as the low-cost alternative to active-matrix. 

What’s more, monochrome displays are almost nonexistent in high-end notebooks today: Only two ven¬ 
dors submitted monochrome notebooks, which sell for about $1000 less than dual-scan color models. 

Fourteen of the notebooks 
(and all five subnotebooks) 
in this report use SL en¬ 
hanced processors, which at¬ 
tests to the continuing drive 
by vendors to increase bat¬ 
tery life. In addition, a ma¬ 
jority of the notebooks use 
NiMH (nickel-metal-hy- 
dride) battery packs. The 
Toshiba T4800CT’s use of 
this combination helped it 
to achieve the highest bat¬ 
tery-life score among the 
notebook systems we test¬ 
ed: 5 hours, 23 minutes. 
Toshiba’s Portege T3400CT 
took top battery-life honors 


How to use this guide 


We selected the best notebooks and 
subnotebooks by evaluating speed, screen 


quality, battery life, price, features, and 
ease of use. 


Scores are 
calculated from 
the tow-level 
benchmarks and 
the combined 
Windows and DOS 
application tests. 
Higher numbers 
indicate better — 
performance. 

Rates clarity, 
reproduction of 
gray scales or 
color, and range 
of viewing angles. 


BEST OVERALL 


Toshiba T 4 MWCT 


Turn It tfV of dwfc* If jrDu V* 'll t>m ■ flhstihtfi puct in Irmn 

m rm nW ntr en ■*» 

ttir> [CD 

> ijtbmul trnl ill Itftictv 
calm. Is lm?t. hill-Ht hi 
viiSrfif/, Vm can hfcsyii l&b^f mmtf and Al«r back 
art sutrihar*. If /mi ptaH teu vatjr OP EfcKLrr, HI 
cue tf lr» T! TM*WCK fiJM/ 75 . 



The time required 
to discharge a fuliy 
charged battery 
under real-world 
conditions (shown 
in hours:minutes). 


A subjective 
assessment of 
the keyboard, 
pointing device, 
status lights, 
and other 
considerations. 
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Important Notebook Components 


BEST 


CPU 


LCD SCREEN 



Color screens dominate high- 
performance-notebook designs. 
Choose active-matrix color displays 
for the best quality, although they 
command a premium of 
approximately $1270 over dual¬ 
scan color displays. 


EXTERNAL VIDEO 
Make sure a 
notebook's VGA 
controller 
supports 1024 by 
760 pixels on the 
external port if 
you want to use a 
desktop display. 


For flat-out speed, the 66-MHz Pentium processors scored 
highest although their heat-dissipating system designs 
helped make Pentium-based notebooks among the largest 
we tested. Many 75-MHz 4S6DX4-based systems offered 
only marginally slower performance and longer battery life. 
However, prices were often higher than those 
Pentium systems we evaluated. 


POINTING DEVICE 
Although subject to 
individual tastes, trackballs 
centered below the keyboard 
generally provide the most 
comfort and are easiesf to 
use for touch-typing. 


AUDIO 

For presentations, consider a 
notebook with on-board audio, 
as well as a built-in 
microphone and speaker. 


MEMORY 
Proprietary memory chips are 
common for many systems, so 
consider the costs of RAM 
upgrades when choosing a 
notebook. 


BATTERY 

Notebooks with nickel-metal- 
hydride batteries generally 
outlasted notebooks with nickel- 
cadmium batteries. Our tests 
showed little difference in effect 
on battery life between active- 
matrix and dual-scan color 
displays. 


for subnotebooks (6 hours. 9 minutes) us¬ 
ing a lithium-ion battery, the only system 
to do so in this roundup. 

Our performance tests used actual Win¬ 
dows and DOS applications, as well as 
low-level tests that stress individual sys¬ 
tem components, such as video and stor¬ 
age. Our exclusive battery tester rates 
power life with a word processing ses¬ 
sion that simulates real-world usage. 

To evaluate printers for the road (a cat¬ 
egory that we looked at in our May and 
November 1993 printer reports), we ran 
our full suite of text and graphics tests to 
measure speed and print quality. The two 
Mannesmann Tally units we looked at use 


thermal-wax-transfer technology, and they 
arc the clear performance leaders. The 
other models use thermal or ink-jet tech¬ 
nology and retail from $299 to $399. 

It’s important to note that IBM updated 
its ThinkPad line of notebooks with mod¬ 
els that fit our test criteria, but the com¬ 
pany chose not to submit any for this eval¬ 
uation. Hewlett-Packard offers a 486 
version of its OmniBook subnotebook but 
couldn't supply us with a unit in time for 
testing. At press time, Ambra Computer 
announced that the company was being 
dissolved but that its notebooks reviewed 
here would continue to be available into 
the early fall. 



HIGH- 

PERFORMANCE 

NOTEBOOK 

Toshiba T4800CT 

This system’s NiMH 
battery pack powers the 
unit for dose to 5!£ hours, 
white Its Stf-inch active- 
matrix display produces 
vibrant, fully saturated 
colors. The 75-MHz 
486DX4-based system 
features a large, full-size 
keyboard and a local-bus 
video adapter. You can 
record 16-bit sound and 
play back sound files with 
the notebook's internal 
microphone and speakers. 

PAGE 176 

486 SUBNOTEBOOK 

Zenith Z-Lite 425L 

This subnotebook offers 
excellent monochrome 
screen quality and runs for 
close to 4% hours on its 
NiMH battery pack. With a 
price of $1699, the Zenith 
Z-lite 425L Is also the 
winner In our low-cost 
category. Although note 
performance leader, this 
modular 25-MHz 486SL 
based unit supports up to 
20 MB of RAM, and its 
Chips & Technologies 
65535 video adapter 
supports external 
resolutions of up to 1024 
by T68 pixels. Two Type II 
PCMCIA slots add to the 
system's expansion 
options. 

PAGE 181 

PORTABLE PRINTER 

Mannesmann Tally 
MobileWriter 

This printer is the obvious 
choice for speed and 
quality. The MobileWriter 
easily provides the top 
performance in all six of 
our printer benchmarks, 
and It received an above- 
average quality rating. The 
the rm a I-wax-transfer 
printer supports 
resolutions of up to 300 
dpi and includes an 80- 
sheet input tray. 

PAGE 183 
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THE BEST HIGH-PERFORMANCE 

NOTEBOOKS 


N ot surprisingly, the two Pentium notebooks we tested 
ranked highest for flat-out speed. The Sager Midern 
NP3656D and the Micro-international HCP Pentium 
Series Model 3600D recorded overall performance 
scores that were about 25 percent higher than dial of the To¬ 
shiba T4HQ0CT, a DX4/75-based system that took best-over¬ 
all honors. The two Pentium notebooks were also relatively in¬ 
expensive: Lhe $3735 Sager Midern NP3656D had one of the 
lowest prices of the runners-up in the best-overall category* 
(Note that both Pentium notebooks use dual-scan rather than 
ac ti ve-mat ri x sc ree n s.) 

But superior Pentium performance comes with drawbacks: 
a large format and greater weight. Both tipped lhe scales at 9 
pounds (with battery and AC adapter). The units' size helps ac¬ 
commodate a large heat sink, with an attached fan unit, mount¬ 
ed on top of the Pentium processor. A second, smaller fan, lo¬ 
cated on lhe left side of each unit, draws heat out of the system. 
Another trade-off of these systems: Battery life, approxi¬ 
mately 2Vi hours, was longer than that of 
only one other notebook in this category. 

The 100-MHz 486DX4-based Hyper- 
Data HB320pcn* a low-cost runner-up, and 
the 75-MHz 486DX4 Texas Instruments 
TM4Q0QE and TM4000M notebooks did 
not lag far behind the Pentium units in our 
speed tests. The TI systems fared especial¬ 
ly well in tests that stressed processor and 
memory subsystems. However, the Hyper- 
Data HB32Gpcn features a 128-KB cache 
and an efficient 16-bil Cirrus GD6235 video 
subsystem lhal helped it perform on a par 
with the Pentium units in the disk-inten¬ 
sive tests* 

The Austin Direct 466D and 466C sys¬ 
tems were the fastest 66-MHz 486DX2- 
based systems we tested. Their superior 
video performance was aided by a 32-bit 
Western Digital 90C24A2-ZZ video sub¬ 
system. 

On average, battery life for the notebooks 
in this report averaged close to 3 hours. The 
longest life we recorded was 5 hours, 

23 minutes for the Toshiba T480QCT, 
the best-overall winner* By contrast, 
the HyperData HB320perfs battery 
lasted only 1 hour, 11 minutes. Seven 
of the nine systems that ran for over 
3 hours used NiMH batteries, and five 
of ihese systems contained SL-en- 
hanced 75-MHz 486DX4 processors. 

The Mitsuha Ninja 11 DX4-75 ran 
the longest (3 hours, 34 minutes) 
among systems equipped with nickel- 
cadmium battery packs. In general how¬ 
ever, systems with nickel-cadmium battery 


packs ran for an average of on ly 2J A hours. 

Our tests found the three 100-MHz 486DX4 notebooks to 
be power hungry: HyperData*s HB320pcn and the two 100- 
MHz Micro-International systems ran for an average of only 
VA hours. 

All the systems support VGA. Cirrus Logic was the most 
used video-processor-chip manufacturer, followed by West¬ 
ern Digital and Chips &. Technologies, Eleven of the note¬ 
books feature 32-bit video buses. Resolutions of up to 1024 by 
768 pixels are supported via an external monitor on all but 
the CAF Aqualite 2, Mitsuha Ninja II DX4-75, and NEC Ver¬ 
sa V50 (which have maximum 800- by 600-pixel external 
resolutions). 

After using each notebook for our day-to-day work, we 
gave the AST Ascemia 90QN 4/75 CTIO particularly high 
ratings for the feel and response of its full-size keyboard; the 
keyboards that come with the Samsung Note Master 3945T and 
the TI TM400QE models arc also noteworthy for their comfort. 


POWERBOOK UPDATE 

Hie PowerBook 540c and the Power- 
Book Duo 280c ($5539 and $4299 in 
their test configurations, respectively) 
are the latest additions to Apple's por¬ 
table line of computers. Both are based 
on 33-/66-MHz 68LC040 processors 
from Motorola and provided similar 
overall performance In our application 
benchmarks. They ran about five times 
faster than our baseline system, a Mac Classic IL (For a complete review, see 
"Apple Redefines the Notebook,” August BYTE.) 

Our test PowerBook 540c came configured with two NiMH batteries and 
ran for 5 hours, 55 minutes in our tests. The PowerBook Duo 280c ran for 
3 hours, 50 minutes on its single NiMH battery pack. 

The PowerBook 540c also has a unique trackpad pointing device located 
below the keyboard, along with the trackpad button. You simply drag your 
index finger across the trackpad to move the cursor across the display. 
The PowerBook 280c’s docking stations include an internal 1.44-MB 

floppy drive, slots for two NuBus 
cards, and support for an Inter¬ 
nal SCSI hard drive and built-in 
video. The PowerBook Duo 280c’s 
Mini Dock allows you to connect 
a variety of options, including an 
external video display, up to three 
Apple Desktop Bus input devices, 
up to six SCSI devices, LocalTalk 
cables, a printer, an external mo¬ 
dem, and an external microphone, 
headphones, or speakers. 



The PowerBook Duo 280c’s MirriDock. 



The PowerBook Duo 280c [left] and 540c. 
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Only six of the notebooks 
contain enhanced parallel ports 
{see the Roll Call on page 
1.92), which provide the high 
throughput that's critical for 
certain devices, such as net¬ 
work adapters. Most of the 
systems have bidirectional par¬ 
allel ports: the TI TM4000E 
models contain unidirectional, 
or standard, parallel ports. 

Many manufacturers cut 
costs by not implementing 
16550 UART chips: these were 
contained in 
only six of the 
reviewed sys¬ 
tems. These 
chips ensure re¬ 
liable data 
transmissions 
with high¬ 
speed modems. 
The TI 
T M 4 0 0 0 M 
DX4/75 Active 
Color includes 
a last SCSI-2 
port. The other 
TI notebooks, the TM4000E 
models, were the only ones 
without any PCMCIA slot (the 
Arnrel systems do not provide 
a Type I PCMCIA slot). The 
Ambra N75, CompuAdd 450 
Colorpro, Micro-International 
HCP Pentium Series Model 
3600D t Mitsuba Ninja II DX4- 
75, Sager Midem NP3656D, 
TI TM4000M DX4/75, and 
Toshiba T4800CT play and 
record sound via an internal 
microphone and speaker. 

To rank the 


Rankings for 
Best and Low Cost 
Considered 


WINDOWS AND DOS 
PERFORMANCE 30% 


SCREEN 
QUALITY 20% 


EASE Of USE 10'! , I | 

HANDS-ON USE 10% pj 


notebooks for 
the desktop re¬ 
placement cat¬ 
egory, we lim¬ 
ited the field 
to systems that 
had external 
resolutions of 
up to 1024 by 
768 pixels, ac¬ 
cepted hard 
drives of at 
least 500 MB, 
and supported 
an optional ex¬ 
pansion chassis. This left us 
with 12 contenders. 


Rankings for 
Desktop 
Replacement 
Considered 


WINDOWS WJDDQ5 
PERFORMANCE 40% 


SCREEN 
QUALITY 15% 


EASE or USE 10% 


HANDS-ON USE 10% 


KEY 

Excellent AAAA 

Good AAA 

Fa ir A A 

Poor A 


R YT E BEST 


HIGH-PERFORMANCE NOTEBOOKS 


Need e top-quality display and long battery life? 




BEST OVERALL 


This is the system of choice if you are willing to pay a premium price for long 
battery life and superb display quality. The unit ran for nearly 5?5 hours on its 
Vj&Qgjifi NiMH battery pack (almost 2 hours longer than other 75-MHz 4S6DX4-based 

systems), and its 9^-inch active-matrix display produces vibrant, fuily saturated 
colors. Its large, full-size keyboard and clear documentation enhance its 
Usability. You can record 16-bit sound and play back sound files via an internal microphone 
and speakers. If you place less value on battery life, consider the AST Ascentia SOON 4/75 
CT1G or the TI TM400GM DX4/75, which offer better performance and lower prices than the T4B00CT. 


Toshiba T4800CT 



PRICE 

CPU 

SPED 

INDEX 

BATTERY 

(HOURS: 

MINUTES) 

SCREEN 

QtlAUlY 

EASE 

UFUSf 

FEATURES 

DISPLAY 

TYPE 

TRAVELING 

WEIGHT 

(POUNDS) 

BEST Toshiba T4800CT 

$6499 

DX4/75 

7.0 

5:23 

AAAA 

AAAA 

AAA 

Color active 

8.0 

RUNNER-UP AST Ascentia SOON 4/75 CT10 

$6949 

DX4/75 

7.5 

3:23 

A AAA 

AAAA 

AAAA 

Color active 

7.5 

RUNNER-UP TI TM4000M DX4/75 

$6178 

DX4/75 

05 

3:13 

AAA 

AAAA 

AAA 

Color active 

7.0 

RUNNER-UP TI TM40DQE WinDX4/75 

$5578 

DX4/75 

8.6 

3:21 

AAA 

AAAA 

AAA 

Color active 

75 

RUNNER-UP Sager Midem NP36560 

$3735 

Penlium/66 

85 

2:40 

AAA 

AAA 

AAA 

Color dual-scan 

95 

RUNNER-UP Micro-Intentional Model 36000 $3740 

Peniium/66 

9.3 

2:20 

AAA 

AAA 

AAA 

Color dual-scan 

9.0 

RUNNER UP Austin Direct 4G6G 

$3489 

DX2/66 

7A 

3:04 

AAAA 

AAA 

AAA 

Color active 

8.0 

RUNNER UP NEC Versa V5Q 

$4029 

DX2/5G 

56 

3:19 

AAAA 

AAA 

AAAA 

Color active 

85 


Cost-conscious? 


LOW COST 


Mitsuba Ninja II DX4-75 



This under-$3000 notebook's trackball is placed slightly off-center below the space bar, so 
your palms rest comfortably for touch-typing. The unit ran for over 3^ hours on Its nickel- 
cadmium battery, which is second-best in its processor class. The notebook uses a relatively 
large IG-inch Sharp dual-scan display that produces above-average colors. However, its 
overall performance Is below average when compared to that of similarly configured units. 
The system documentation is subpac 






BATTERY 





TRAVELING 




SPEED 

(HOURS: 

SCREEN 

EASE 


DISPLAY 

WEIGHT 


PRICE 

CPU 

INDEX 

MINUTES) 

QUALITY 

OF USE 

FEATURES 

TYPE 

(POUNDS) 

BEST Mitsuba Ninja IIDX4-75 

$9795 

DX4/75 

6.9 

3:34 

AAA 

AA 

AAA 

Color dual-scan 

8.0 

RUNNER-UP Austin Direct 466D 

$9498 

DX2/66 

7.1 

4:02 

AA 

AAA 

AAA 

Color dual-scan 

7.0 

RUNNER-UP Micro-Internal ion a 1 Model 65(H) M ■52960 

DX4/100 

7.9 

1:36 

AAAA 

AA 

AA 

Mono passive 

7,0 

RUNNER-UP Hyper Data HB32 Open 

$2895 

DX4/1GQ 

8.5 

1:11 

AA 

AAA 

AAA 

Color dual-scan 

8.5 

RUNNER-UP Samsung NoteMaster 3945T $3049 

DX2/66 

5,6 

2:21 

AAAA 

AAAA 

AAA 

Color active 

7.0 

RUNNER-UP Gateway ColorBook DX4-75 

$3499 

DX4/75 

7.3 

3:15 

A 

AAAA 

AAA 

Color dual-scan 

7.0 


Want one system for both the road and the office? 


DESKTOP REPLACEMENT 


Toshiba T4800CT 


The T4SOQCTs expansion capabilities include support for up to 24 MB of RAM and a 500- 
MB hard drive. The Western Digital 90C24A local-bus video adapter provides external 
resolutions of up to 1024 by 768 pixels with 256 colors. You can simultaneously add one 
Type III and one Type II PCMCIA card. 






SPEED 

BATTERY 

SCREEN 

EASE 


DISPLAY 

TRAVELING 





(HOURS: 


WEIGHT 



PRICE 

CPU 

INDEX 

MINUTES) 

DUALITY 

OF USE 

FEATURES 

TYPE 

(POUNDS) 

BEST Toshiba T4800CT 

$6499 

DX4/75 

7.0 

5:23 

AAAA 

AAAA 

AAA 

Color active 

0.0 

RUNNER-UP AST Ascentia 9Q0N 4/75 CT10 

$5949 

DX4/75 

75 

3:23 

AAAA 

AAAA 

AAAA 

Color active 

7.5 

HUNNEN-UP Sager Midern NP3656D 

£3735 

Pentium/65 

9.5 

2:40 

AAA 

AAA 

AAA 

Color dual-scan 

9.0 

RUNNER-UP Micru-Interriational Model 36G0D $3740 

Penlium/66 

9.3 

2:20 

AAA 

AAA 

AAA 

Color dual-scan 

9.0 

RUNNER UP Austin Direct 466C 

$3439 

DX2/66 

7.1 

3:04 

AAAA 

AAA 

AAA 

Color active 

8,0 
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The Meridian includes the 



Point In 
Notebook Computing 

NewZ 
Meridian. 


Highest Quality, 

Superior Performance & 

Rower Up To lOOIMHz 

Finally, desktop power to go. Travel around the world or to the 
highest peak. Work at home, in the office or on a plane. With the 
ZEOS Meridian line of color notebooks, the choices are endless and 
the power is unearthly. 

What makes the Meridian the perfect workmate? Durable, sturdy 
construction that will travel anywhere, incredible power and per¬ 
formance that will take you to new heights, and more options than 
a road map. To meet your needs exactly we offer you power, speed 
and memory choices-genuine Intel 4S6SX-33,486DX2-30 or 
DX4-100 microprocessor; 4 or 8MB RAM user upgradable to 20MB; 
and IDE hard drives from 175MB to 350MB, 


latest and hottest features: 
high-speed local bus video for 
super-fast video performance, 
two PCMCIA slots, arid an 84- 
key keyboard with inverted T* 
arrow keys and a new integrated 
TmePoinr pointing device. 

Meridian 4000 Subnotebook 

If you like to travel light, llie Meridian 400C, at just under 
four pounds, is your ideal traveling companion and ultimate 
subnotebook. 

The 400C features a 7.8” diagonal, STN color, backlit screen 
(backlit monochrome display is also available); two IVpe II 
PCMCIA slots; and an ergonomic palm resL Packages 2 and 3 also 
include an external ultra-light (9 02 .) 3.5" 1.44MB floppy drive, 

Meridian 800C Notebook: 

At 6 pounds and change, the Meridian 800C is light enough to 
travel anywhere yet its large enough to use for presentations and 
regular desktop computing. You get the best of both worlds! 

The 8D0C also includes a dual-scan color, backlit screen for 












easy viewing; two Type II or one Type III PCMCIA slots; an internal 
3.5" 1.44MB floppy drive; and an ergonomic palm rest. 


Buy With Confidence 

No matter which ZEOS notebook you pur¬ 
chase, you can be assured you’re getting the 
best service and support in the business! ZEOS 
has won six PC Magazine Readers’ Choice 
for Service & Reliability awards. No company has 
won more. In addition, ZEOS was the first to provide 24-hour 


toll-free technical support for quick and accurate answers to 
your questions. 

Reach the highest point in notebook computing with the new 
ZEOS Meridian Line. There’s no limit. With its durable design, 
awesome performance and technologically-advanced features, you’ll 
s' be able to keep in touch with the office, 

write memos, organize your calendar, and 
EPA POLLUTION PREVEHTE* work on priority documents-wherever 
you are. For power that will take you to the ends of die Earth or to the 
highest peak, call a ZEOS Systems Consultant today at 800-5545226. 


Standard With Every ZEOS Meridian 


>■ Genuine Intel 
486SX-33, 
486DX2-50 
or DX4-100 
microprocessor. 
>8K(DX4:l6K) 
internal system 
cache. 

► RAM expandable to 20MB. 

► IDE hard drive upgradable to 350MB. 

>• High-speed local bus video widi 1MB 

vidmRAM. 

>- Display: 640 x 480 color VGA backlit LCD, 


up to 256 colors. 400C: 7.8" diagonal STN 
color. 800C: 10.3" diagonal DSTN color. 

>■ Supports an external SVGA color monitor 
at resolutions up to 1024 x 768. 

► PCMCIA slots: 400C: 2 Type II, 

800C: 2 Type II or 1 Type III. 

>- 84key keyboard with embedded numeric 
keypad and 12 dedicated function keys, 
inverted “T' 

► Eraser-shaped integrated TruePoint“ 
pointing device. 

► Replaceable, rechargeable NiMH battery. 

► Serial port, enhanced parallel port, external 


VGA video port, external keyboard or PS/2 
mouse port (800C includes both). 400C 
also with external floppy drive port. 

>- Full power management features include 
Low Power mode and programmable 
Standby features. 

> AC-DC adapter with full range from 
AC110-240V to DC. 

> 400C: 7.8” x 10.2" x 1.7"; 3-9 lbs. 

800C: 8.9“ x 11.7" x 1.9"; 6.3 lbs. 

>• EPA Energy Star compliant. 

>■ FCC Certified Class B; UL Listed. 

> ZEOS Customer Satisfaction package. 



Processors Package 1 Package 2 Package 3 



400C 

SOOC 

400C 

SOOC 

400C 

SOOC 

486SX-33 

$1995 

lease S73/mo. 

$2295 

Lease j84/ino. 

$2295 

Lease $84/mo. 

$2495 

Lease $91/mo. 

$2595 

Lease $95/mo. 

$2795 

Lease $102/mo. 

486DX2-50 

$2195 

lease i80/mo. 

$2495 

Lease tWmo. 

$2495 

Lease }9I/im), 

$2695 

Lease $99/mo. 

$2795 

Lease $ 102/mo. 

$2995 

Lease $110/mo. 

0X4-100 

$2495 

Lease f91/mo. 

$2795 

Lease 1102/mo. 

$2795 

Lease $102/mo. 

$2995 

Lease $ 110/mo. 

$3095 

Lease JlOJ/im 

$3295 

Lease JllO/mo. 

- 

> 4MBRAM 

>- 175MB IDE hard drive 

> 800C only: Internal 3-5” 

1.44MB floppy drive 

> MS-DOS 6.2 ‘ 

> 4MB RAM 

> 260MB IDE hard drive 

> 3.5" 1.44MB floppy drive, 

400C: External, 800C: Internal 

> Custom carrying case 

> MS-DOS 6.2 

> Microsoft Windows for 
Workgroups 3,11 

v Lotus Organizer 

> SMB RAM 

> 350MB IDE hard drive 
>*■ 3 5 1 ' 1-44MB floppy drive, 

400C: External, 800C: Internal 

> Custom carrying case 

> Extra battery 

> MS-DOS 6,2 

> Microsoft Windows for 

Workgroups 3-11 






> Lotus Organizer 


Fax Orders; 800-363-1205 or 612-362-1205, Phone Orders: Outside U,$. and 
Canada: 612-362-1312, Government: 800-245-2449, ZEOS Information Sys¬ 
tems, Inc, GSA#GS0OK94AG35176. Purchase Orders, MasterCard, VISA, Am Ex, 
Discover, COD and affordable leasing programs. 



24 Hours a Day - 365 Days a Year 



Purchase orders are subject Id opproral. austmsi leasing programs avaiialite. Lease prios basal on a jb-nwnih tease; Iff* punrliw UptiOiL All price*. speclGcaliOUS and availability 3te sub|ecl to change without Mix*; call Id confirm these aid warranty detail* Prices do not include shipping 
The Energy Star emblem dixa net nmresml EPA oirkirrement of any product or senict All jmxSurts alsd Ctimparty muiUSi are liademarts -Of tegiitefed traiteniarltt of Hid! respective holders. I Mel Inside Lop E a imdemiirk of Intel Capo ration ZEDS Li a registered trademark, Computes Ncwl Is 
a registered senxenurk; ZEDS MendLan led ThteFViint are trademaita of ZEDS [ntemaliimai IJtL © 11)94 ZEOS International Lid,, lJQl Industrial BIvtL. hlirmeapnlH, MN 55413 LSS/l ZEOS is a publicly Itxksl company (.NASDAQ symbol: ZEOS). MER-EYT-94H) 
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WinBook xp 


Highest quality, best 
features, lowest price! 

Speed and Power 

SUPERFAST 
INTEL DX4- 
75MHz WITH 
LOCAL BUS 
VIDEO AOCELER- 
4 fW ATEO GRAPH ICS. UP 
TO 32MB RAM AMD HARD 
■ ' DRIVE CAPACITY TO 520MB 




Compm ml Animal tirouUi 


Longer Battery Life 

LONGER BATTERY J?*?**^ 
LIFE WITH TEN- K - 
CELL 2500mA L V 
N]MH BATTERIES t \ J 


CHOOSE THE STANDARD DUAL- 
BUTTOW POINTING 
STICK OR AN 
OPTIONAL DUAL- 
Bg BUTTON 

!=*.' BB . .j 


Upgradability 


UPGRADABLE XREEN AND USER- 
expandable 

RAM, remdv- 

S ' 1'M ABLE HARD 

I DRIVE AND 
|L - T —- B PCMCIA 

CAPABILITIES 


Great Ergonomic 
Features 

SUPERB ERGONOMICS AND 
KEYBOARD WITH FULL SIZE 
KEYS. SLOPING WRIST REST 
PLUS A CHOICE OF 
ft POINTING DEVICES 


PCMCIA 

Expansion 

TWO TYPE II OR ONE TYPE III 

industry-standard 

PCMCIA 

slot Vine 


V\ 

A 

n 




— 

** 





' .fl : T f 







The 75MHz WmBookxp 


The only feature we forgot was the high price tag. 


Full of features and plans for a big future—the 75MHz WinBook* 1 XP 
brings you up to a new height in performance and value. The 32-bit local 
bus video Rocketchip accelerator boosts your graphics performance level 
and a ten-cell NiMH 2500mA battery pack lets you run power-hungry 
programs longer. Flus an LCD indicator lets you monitor functions at a 
glance. You get the same unique ergonomic features that critics raved 
about with the original WinBook—full size keys, a sloping wrist rest, and 
now your choice between the standard pointing stick or an optional 
19mm dual-button trackball. 

WinBook XP components are upgradable with user-upgradable RAM to 
32MB, upgradable screen, removable hard drives to 520MB capacity and 
WjnBook XP DX2/50 PCMCIA capabilities. Options include a 14,4 fax/voice/data modem, 
internal audio and docking station. 



August 1994 


Along with your WinBook XP, you get excellent support, a 3Cklay money-back guarantee, 
quick service turn-around, a one-year limited warranty on parts and labor plus toll-free 
technical support for the life of your computer. Your purdiase is backed by 15 years of 
computer experience and over 2,8 million satisfied customers. Call us toll-free to order your 
WinBook XP today. 



EASY PAYMENT OPTIONS 

MasterCard, Visa, Discover Card, 
Micro Center' charge, personal 
cheek or P.O. with credit approval. 
US. sales only. 



30-DAY unconditional money back guarantee 

ftmtobdm a ufinAHarB^ amtetmlSrX Ays Jtonr dais atpoidusL fftoraiyveastw 


WINBOOK XP FEATURES 


* SL ENHANCED IN7BL ABB DXJ- 
75MHz 

* WEIGHT 5.9 I RS. DUAL-SCAN 
COLOR 

G.1 LBS. OPTIONAL ACTIVE 
MATRIX DOLOR 

* DIMENSIONS: 1I.TX B.S‘ X IT 

* 4 OR BMB RAM (EXPANDS TO 
16 DR 32MB) 

* 3.S 1 1 44MB DISKETTE DRIVE 
' REMOVABLE 120 TO 520MB 

HARD DRIVE 

■ VGA DUAL SCAN STN COLOR 
OR OPTIONAL ACTIVE MATRIX 
DISPLAY 

* 10-CELL 2500mA NiMH 
BATTERY S AC PACK 

* SUSPENOTESUME FEATURE 


• TWO TYPE Jl DR ONE TYPE III 
PCMCIA SLOT 

• INTEGRATED DUAL-BUTTON 
POINTING STICK OR 
OPTIONAL DUAL-SUTTON 
10mm TRACKBALL 

• PARALLEL SERIAL 4 PS/2 1 
PORTS 

■ tMB VIDEO MEMORY WITH 
EXTERNAL VGA PORT 

• LCD FUNCTION INDICATOR 
PANEL 

■ 14,4 INTERNAL SEND/ 
RECEIVE FAX/VQ 1C E/DATA 
MODEM OPTIONAL 

• INTERNAL AUDIO OPTIONAL 
« DOCKING STATION 

OPTIONAL 


o 


.1999 


DX479MHI 
final Scar 


12DIWB 


*2999 


IlitBl DM4-75MHZ * RMS HflM 
Bull Scan Color ■ SHAH HDD 
DDS& Windows - 14.4 Fix modum 


OTHER MODELS AVAILABLE 


CALL NOW TOLL-FREE 

1 - 800 - 293-1639 

Monday-Friday, Bam-9pm ESI * Sattuday, 9am-4pjn 

U60Stft?lwQodRd, Colimntms, OH 43212 * FAX: 1-80M4M3QS 

®I9W Winflofli Cwoiter Capniinh ta na«j iesmd. ffitifip* nl Mitra Cato m nasurel 
ridecailts d Micro EittlicnKS »ic Hit Intel Inside lap s i RflisftrM lisFa-k d IN Intel unxsaliim 
All <ff«r irammjrts jnd noMndl iradamaics « jYiopartr d ton repaci# rtrfcfaiims. 
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It Y T E 

BEST 


486-BASED SUBNOTEBOOKS 


fllthough the Zenith Z-Lite 
425L won top honors for best 
overall and low-cost, it faced 
some strong competitot's in both 
categories. The AMS Sound- 
Wave 486 ($3250) combines 
top-notch performance, owing to 
its 75-MHz 486DX4 CPU (the 
only DX4 among the subnote¬ 
books we tested) and 128-KB 
secondary memory cache. 

The SoundWave 486 and the 
Compaq Contura Aero 4/33c 
Model 170 were the only color 
subnotebooks we tested, but 
based on these two examples, we 
found monochrome to be the 
better-quality screen type. The 
Soundwave’s 9^4nch color dual- 
scan display from Hitachi is only 
average when compared to the 
screens on other subnotebooks. 
The Contura Aero’s passive-ma¬ 
trix color display was among the 
poorest we saw in this sample- 
The Soundwave’s keyboard 
is ihe largest of the subnotebook 
keyboards- an integrated track¬ 
ball sits in the middle of the 
wrist-rest area, below the space 
bar. Subpur documentation that 
lacked both comprehensiveness 
and clarity hurt the unit’s overall 
ease-of-use rating. Battery life is 


also a weakness: The unit ran for 
under 2 'A hours on its NiMH bat¬ 
tery pack. AMS provides an im¬ 
pressive three-year warranty with 
Lhe SoundWave, 

The Gateway HandBook 


486DX2-50 


Rankings for 

Suhnoteboota 

Considered 



weighs only 5 
pounds together 
with its battery 
pack and AC 
adapter, and it 
is the smallest 
subnotebook 
(1.6 by 9,75 by 
5-9 inches) re¬ 
viewed here. Its 
monochrome 
Sanyo display 
produces above- 
average-quality 


For fast speed and small size_ 



An Stf-tnch Epson monochrome display offers above-average gray-scale 
quality on this slim and lightweight (6 pounds, including floppy drive and 
VjybpjflM adapter) system. The AC adapter attaches to the back of the external 

3544 rich floppy drive. The combined unit tben attaches to the left side of 
the system, giving the appearance of one seamless unit. A cable plugs 
directly into the AC adapter if the externa! floppy drive is not being used. But perfor- 
m a nee is not the forte of this 2SMHz 486SL-based system. In fact, it f s the slowest 
of the five subnotebooks we reviewed. However, it ran for about 414 hours on Its NiMH battery back (second only 
to the Toshiba Portege T340GCT), Quality documentation adds to the usability of the unit. 


Zenith Z-Lite 425L 


BE3T OVERALL 



PRICE 

CPU 

SPEED 

INDEX 

BATTERY 

(HOURS: 

MINUTES) 

SCREEN 

DUALITY 

EASE 

OF USE 

FEATURES 

DISPLAY 

TYPE 

TRAVELING 

WEIGHT 

(POUNDS) 

BEST Zenith Z-Lite 425L 

$1699 

SL/25 

3,6 

4:28 

AAAI 

AAAA 

AAA 

Mono STM 

6,0 

RUNNER-UP AMS Soundwave 486 

$3250 

DX4/75 

6,1 

2£3 

AA 

AAA 

AAAA 

Color dual-scan 

6.5 

RUNNER-UP Gateway HandBook 436DX2-50 

$2499 

DX2/50 

4.9 

2:52 

AAAA 

AAA 

AA 

Mono 1STN 

5.0 

RUNNER-UP Toshiba Portege T34G0CT 

$2499 

SW33 

4,0 

6:09 

A 

AAAA 

AAA 

Mono passive 

5.5 

RUNNER-UP Compaq Contura Aero 433c Model 170 

$2517 

SX/33 

3.S 

3:35 

A 

AAA 

AA 

Color passive 

5.0 


When price matters... 


LOW COST 


Zenith Z-Lite 425L 



With a test configuration price of $1699, the Zenith Z-Lite 425L is an excellent 
value for users who place more value on screen quality and battery life than on per¬ 
formance. The unit includes two Type II PCMCiA slots and an LED indicator with a 
multilevel battery gauge. A ROM-based Monitor program Includes diagnostic utili¬ 
ties. The Z-Llte Is backed by an Industry-standard on eye a r warranty; extended 
warranties are available. 



PRICE 

CPU 

SPEED 

INDEX 

BATTERY 

(HOURS: 

MINUTES) 

SCREEN 

QUALITY 

EASE 

OF USE 

FEATURES 

DISPLAY 

TYPE 

TRAVELING 

WEIGHT 

(POUNDS) 

m Zenith Z-Lite 425 L 

SI 699 

SL/25 

3.6 

4:26 

AAAA 

AAAA 

AAA 

Mono STN 

5.0 

RUNNER UP Gateway HandBook 4B6DX2-50 

$2499 

DX2/50 

4.9 

2:52 

AAAA 

AAA 

AA 

Mono ISTW 

5.0 

RU NNER-UP Compaq Contura Aero 4733c Model 170 

$2517 

SX/33 

3.8 

3:35 

A 

AAA 

AA 

Color passive 

5,0 


gray scales, which helped the 
unit achieve an excellent over¬ 
all screen-quality rating. Gate¬ 
way’s quality documentation is 
excellent for novices. It features 
large, detailed diagrams and step- 
by-step instructions. 

A drawback lo the HandBook 
is its eraser-head pointing de¬ 
vice, which is easily mastered 
but awkwardly placed to the 
right of the keyboard. Two 
mouse buttons are located on the 
front of the system below the 
keyboard. You need a special 
adapter to hook up a parallel 
device to the unit’s nonstandard 
parallel port. The same port is 


used for its optional ($99) exter¬ 
nal floppy drive. There is no ex¬ 
ternal video port, but an option¬ 
al PCMCIA device can be used 
to hook up an external (640- by 
480-pixel) VGA color monitor. 

Toshiba’ s Portege T3400CT 
is the first portable we’ve tested 
with a lithium-ion battery. In 
our tests, battery life was over 6 
hours (VA hours longer than the 
Zenith Z-Lite 425L). Gray bars 
produced on the Portege’s 8.4- 
inch monochrome display were 
below average, lacking defini¬ 
tion in the light end of the spec¬ 
trum. An eraser-head pointing 
device, located next to the G key. 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 


contributes to the unit’s excel¬ 
lent ease-of-use rating. It also 
comes with a 3-year warranty. 

The Compaq Contura Aero 
4/3 3c Model 170 is another svelte 
unit. It weighs only 5 pounds 
with its optional ($ 159) external 
floppy drive, NiMH battery pack 
(which powered the unit for over 
3J4 hours), and relatively small 
AC adapter. The external flop¬ 
py drive is a PCMCIA device 
that takes up the only PCMCIA 
slot when installed. 
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Outdoor CoMpain 




ea isJ B m y'vt 

y^SSSffifc-^ 


Ferocious Computing Devices 

Harsh environments are no match for Badger Computers. Badger 
is the most extensive line of rugged mobile computers available 
anywhere in the world. Badger offers custom configurations with 
numerous wireless connectivity options. GPS and scanners can 
also be integrated. For tough computing needs call 1 -800-3-BADGER 
and take a BYTE out of your workload today. 


pffDGEil 


BADGER Computers 10901 Malcolm McKinley Drive Tampa, Florida 33612 
A Division of Group Technologies Corporation 


Circle 315 on Inquiry Card. 



BYTE 

BEST 


POKIABLE PRINTERS 


We reviewed eight portable 
printers for traveling business- 
people who need Lo create in¬ 
voices, bills, or other short doc¬ 
uments while on the road. The 
printers range in price from $299 
(for the Atlantic Slim Writer) to 
$999 (for the Mannesmann Tal¬ 
ly MobileWrilerPS), 

Some offer true portability, 
with traveling weights of just 4 
to 5 pounds. Others weigh 8 to 
10 pounds—more than a typical 
notebook system—and require 
optional cut-sheet Feeders for 
practical use. All print on trans¬ 
parencies and adhesive-backed 
labels, and only the Hewlett- 
Packard and Mannesman!) Tal¬ 
ly units do not print on en¬ 
velopes. 

The Mannesmann Tally print¬ 
ers use thermal-wax-transfer 
technology; the Citizen Note¬ 
book Printer II and Atlantic 
SlimWriter are thermal printers, 
and the other units are ink-jet 
models. All operate on both AC 
and battery power (battery pow¬ 
er is optional on some models) 
and can draw power via an 
automobile cigarette-lighter 
adapter. 

The Olivetti JP 50 received 
the highest print-quality rating, 
followed closely by the HP 
DeskWriter 310, Citizen Note¬ 
book Printer II, and the two 
Mannesmann Tally units. The 
HP DeskJet 310 and Canon BJ- 
lOsx produce good-quality out¬ 
put The Atlantic 
Slim Writer re¬ 
ceived only a fair 
print-quality rat¬ 
ing, due mainly 
to its difficulty 
in printing dis¬ 
tinct gray levels. 

The easy-to- 
use Olivetti JP 
50 can hold up 
to 15 sheets of 
paper. The 300- 


Rankings for 
Portable Printers 
Considered 


PERFORMANCE 30% 


FEATURES 20% 

PRINT QUALITY 20% 

EASE OP USE 1S% 



Need 'fast, high-quality printing? 



BEST OVERALL 


Mannesmann Tally MobileWriter 


1 


The MobileWriter rs the heaviest (9'A pounds) printer we reviewed, but 
it's also the fastest and among the highest-quality. It prints using one-way 
ink-ribbon foils that install easily from the rear. An 80-page sheet feeder 
Is integrated into the unit. The MobileWriter offers four standard 
emulations (which you select with DIP switches) and comes with a parallel 
interface, The standard nickel-cadmium batteries take up to 8 hours to recharge. The 
documentation would benefit from larger diagrams, but it Is comprehensive. The more 
expensive MobileWriterPS supports PostScript (Level 1) and HP LaserJet Series II emulations; it also comes with 
a parallel port and an AppleTalk interface for Macintosh connections. 





PRINTER 

BYTE SPEED 

PRINT 

BATTERY 

TRAVELING HI0GHT MAXIMUM 

PAPER INPUT 



PRICE 

TECHNOLOGY 

INDEX (PPM) QUALTTY 

PACK 

(POUNDS) : 

RESOLUTION (DPI) (SHEETS) 

BEST 

Mannesmann Tally MobileWriter 

£875 

m 

37 

A AAA 

Standard 

95 

300*300 

00 

RUNNER-UP 

Olivetti JP SO 

S399 

it 

1,7 

AAAA 

Optional 

4,5 

300 * 300 

15 

RUNNER-UP 

Hewlett-Packard DeskJet 310 

£455 ' 

it 

1,9 

AAA 

Optional 

3.9 

300 * 300 

1 1 

RUNNER-UP 

Canon BJ-IOsx 

$349 

it 

1,4 

AAA 

Optional 

5.5 

360 * 360 

1 

RUNNER-UP 

Mannesmann Tally MobileWrilerPS 

$999 

m 

3,3 

AAAA 

Standard 

9.5 

300 * 300 

eo 

RUNNER-UP 

Hewlett-Packard DeskWriter 310 

$455' 

* 

1.3 

AAAA 

Optional 

3.5 

300 * 300 

i s 

RUNNER-UP 

Citizen Notebook Printer II 

$399 

■ 

0,9 

AAAA 

Standard 

4.0 

360 * 360 

5 

RUNNER-UP 

Atlantic SlimWriter 

$299 

■ 

06 

AA 

Standard 

4.0 

360 * 360 

i 


1 Includes optional sheel feeder ($76), which was used in testing. 

- Includes battery, if standard. 

' Not including sheet feeder, which is included in tha price quoied here. 


dpi printer includes a standard 
parallel interface and emulates 
the HP DeskJet 500. You can run 
the printer with nickel-cadmium, 
NiMH, or A A batteries. Ink car¬ 
tridges are easy to install. 

The HP DeskWriter 310 is 
primarily configured through 


software. It includes an Ap¬ 
pleTalk interface and features a 
limited control panel that pro¬ 
vides necessary status infor¬ 
mation but contains only three 
buttons. (Note: We tested the 
DeskWriter 310 with a Macin¬ 
tosh Quadra 640AV, while the 


KEY 

Excellent AAAA Good AAA 
Fair A A Poor A 

Printer technology: 

Thermal ■ InkJet * 


other printers were tested with 
a Compaq Deskpra 66M, so the 
speed tests are not directly com¬ 
parable.) 


Printer Tests 

Our printer performance tests evaluate the speed at which each printer produces Five 
elements commonly Found in standard documents: dense text, sparse lexl. bit-mapped text, 
graphics, and fonts. We tested printers using their default emulations and in the highest 
resolution available. The benchmarks run as an application under Microsoft Windows 3.1 
on the PC or under System 7 on the Macintosh. Print servers, spoolers, and buffers were 
disabled during testing so the tests could measure the total time from the moment the first 
byte was sent until the last page exited the printer. 

Print Quality and Usability 

Our quality tests measure each printer’s ability to draw a variety of lines and circles and 
print attractive, legible text in a wide range of sizes. They also test more esoteric features, 
such as a printer’s paper-handling ability and how well it displays reversed (i.e., while-on- 
black) text and graphics. 

We also considered paper handling, documentation, and design of the control panel. 
Features that receive special note in our scoring include 
a printers ability to run on battery power, its traveling 
weight, ihe base input-tray capacity, and the availability 
of an automatic cut-sheet feeder. Finally, we used each 
printer during the Lest cycle and rated each model based 
on our overall impression of the unit. 



Ink-jet output Thermal output 
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PC Magazine’s Idea 
of the “Perfect Notebook.” 



Reprinted from "PC MAGAZINE," July, 1994 Copyright £994 ZjthDavis Publishing Company LP. 





CTX Introduces foe 
Better-Than-Perfect Notebook. 



486 DX4fl00MHz power 


Only 6.5 lbs. 
with battery 


KE.Sd local bus 
video graphics 


Power management 
system for extended 
battery life \ 


Big 19mm keys 


Built-in floppy 


Removable 
520MB hard disk 


SMB RAM 


Two PCMCIA 
slots (111fII) 


Integrated trackball 


Docking station 
complete with 
CD-ROM 


Built-in mike 
and speaker 


Hot-swap NiMH 
battery pack 


High speed ports 


9. 5* TFT 
active matrix 
color display 


Once again, CTX brings you more for less. 

Introducing EzBook’" a powerful 486 notebook com¬ 
puter with all the great features PC Magazine calls for 
in its ideal, hypothetical notebook PC. And more. 

More 486 DX4 power (100MHz) and 60 percent 
more disk capacity (520MB). 

What’s more, this better-than-perfect notebook is 
real and available now. And you can get one with its 
optional docking station complete with CD-ROM 
drive already built in for about the same low street 
price of $4500. 

But if you’re willing to settle for just a “perfect” 
EzBook notebook (PC Magazine’s configuration), 
we can save you somewhere around $1000. 


Or, if you want to save even more and be just 
slightly imperfect, get our economy EzBook with a 
monochrome or dual-scan screen, 4MB of RAM, 
a 260 MB disk, and no docking station for as low as 
$1549. You save nearly $3000. 

More for less. That’s just what we’ve been offer¬ 
ing in color monitors for years. And now we out¬ 
sell all the names you know best — like Sony, NEC, 
Mitsubishi, Samsung, and IBM.* 

Who knows how successful CTX notebooks will 
be? But better-than-perfect isn’t a bad place to start. 


Call 1-800-888-9052 ext. 301 for 
more information on where you 
can get the real, ideal notebook. 


CTX 


£ 1994 CTX Intematkjiud. 1 Official 1993 Mciailrak gaEblics. 
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HowWe Tested 


RAISING THE BAR ON EASE OF USE 

Notebook designs continue to evolve with more functional, easier-to-use designs. 
Many advancements arrive first in the high-end models, such as the ones we test¬ 
ed for this report. Here are some design trends we noted. 

TRACKBALLS Vendors used to scatter trackballs every¬ 
where around their notebooks. In their latest incarna¬ 
tions, high-end notebooks generally have trackballs 
centered below the keyboard, often within a wrist-rest 
shelf. This design, popularized by the original Power- 
Books, accommodates lefties and Eighties and keeps 
the fingers of touch-typists within an approximate range of the home row. 

AUDIO Built-in sound, plus integrated speakers and 
microphones, are helpful tools if you are using a 
fast, local-bus-video notebook computer for pre¬ 
sentations. Seven of the 24 notebooks we tested 
were configured for sound. 


NIMH BATTERIES The IB notebooks using the nick¬ 
el-metal-hydride battery chemistry lasted an hour 
longer on average than those with more traditional 
nickel-cadmium batteries. 





W e assessed the performance 
of each notebook and sub- 
notebook with BYTE’s low- 
level benchmarks and with 
application and low-level Windows 
benchmarks developed by NSTL. 

The BYTE low-level DOS bench¬ 
marks measure the performance of spe¬ 
cific subsystems, such as the CPU, 
FPU, memory, video, and hard drive. 
Windows low-level tests determine how 
well a system can execute basic graph¬ 
ics calls. All Windows tests were exe¬ 
cuted in 640- by 480-pixel resolution in 
16 colors, using vendor-specific video 
drivers (if supplied). In addition. NSTL’s 
InterMark benchmark tests the low- 
levei video throughput under Windows 
(system memory to screen, and system 
memory to system memory). 

The application benchmarks consist 
of popular business applications for real- 
world performance measurements. For 
the DOS tests, we use WordPerfect 6.0, 
Lotus 1-2-3 release 3.x, and FoxPro 2.5. 
Our Windows application test suite in¬ 
cludes Microsoft Excel 5.0, Microsoft 
Word 6.0, WordPerfect 6.0, and Mi¬ 
crosoft FoxPro 2,6. 

Our performance ratings are index¬ 
es. A system's performance rating for 
a single benchmark is the best lime di¬ 
vided by the system's time. The weight¬ 
ed average of the indexes for the indi¬ 
vidual tests is used to generate the 
overall performance rating. 

EASE OF USE 

We worked extensively with each note¬ 
book and assessed the quality of each 
keyboard by concern rating specifically 
on key placement. 

We evaluated pointing devices in 
terms of their placement and case of 
use for both right- and left-handed users. 
We also considered the quality of the 
status indicators. 

We also evaluated the ease of in¬ 
stalling new batteries and upgrading the 
system RAM. 

FEATURES 

We asked each vendor to complete a 
detailed questionnaire that encompassed 
a full range of features. The individ¬ 
ual features were weighted according to 
their importance and were used to cal¬ 


culate an overall features rating for each 
system. 

SCREEN QUALITY 

We evaluated three aspects of display 
quality: crispness, intensity/color range, 
and viewing-angle range. We ran nu¬ 
merous tests to examine clarity in both 
color and monochrome environments. 
We used DisplayMate Professional 1.0 
from Sonera Technologies. 

Wc measured the viewing-angle 
range of each display using a rotating 
platform that allowed us to move the 
test unit left and right until wc detected 
visible distortion in the display. 

To test color quality, we displayed a 
color bar on each of the color systems 
and divided displays into five categories. 

BATTERY LIFE 

We measured buttery performance us¬ 
ing BYTE's Thumper 2 battery-life 
tester. Thumper 2 re-creates real-world 
use by running a program that replicates 
a typical word processing session. 

CONFIGURATION 

Our testing was open to clock-doubled 
486-class notebooks and 486-class sub¬ 


notebooks running at any clock speed. 
We specified that the notebooks had 
to have a minimum of 8 MB of RAM, 
contain hard drives with a minimum ca¬ 
pacity of 120 MB. and weigh less than 
10 pounds with their battery, AC adapt¬ 
er, and power cord. Each notebook also 
had to have an internal 3^-ineh lloppy 
drive and a VGA display. 

For inclusion in our review, subnote¬ 
books had to contain 486-class proces¬ 
sors and weigh less than 7 pounds with 
their battery packs, AC adapters, and 
external 3^-inch lloppy drives. The units 
were configured with 8 MB of system 
RAM and IDE hard drives. 


Contributors 

Alan Jodi, Senior Editor/BYTE, coordinates rite 
combined li sting between the BYTE Lab and NSTL 

Siva Kumar,, Senior Tester/NSTL socializes in 
hardware mid tienva rk - opera tin# - tvst erns resting;. 

Anthony J. Lennon, Project Manage r/NSTL 
evaluatex par in bits, systems, peripherals, and 
network hardware. 

The Lab Report is tin ongoing adtahortiiivir project 
between BYTE magazine and National Softmire Testing 
iMhartihmex \NSTIJ. BYTE mn^nzine and NSTL are hath 
upe mi tug units of MeG ran-H(li t hit Coniatd the NS'Ct. 
sniff on the Internet at etli to rs n s ft, earn; at MS77, ine,-, 
i'lytnnuth Corporate Center* Plynn/uth Meeting, f’A 
19462; at at (6Wi 94i-9600. Contact BYTE m the 
inter net or BIX at ajoth@fnx.etm or at (603} 924- 92$ l. 
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CTX 


WE ARE LEADING 


IN EUROPE, 



HERE WE COME, USA 


Here is an unbeatable proof that CTX is no where near Smile's popularity 
il in Europe. According to the most popular PC magazine in Germany - 
PC Direkt Feb. 1994, Smile is one of the top brand-name monitors selected 

by resellers to represent their product lines. 



SMILE 


A Series of Green & MPRII Professional Monitors 


See us at 



November 14-18, 1994 
SANDS CONVENTION CENTER 
Las Vegas, Nevada 
Booth #53518 


SMILE International, Inc. 

K Stih&fiay of Ftng Cwpofaflon 

FOR MORE INFORMATION, PLEASE CALL 

1-800-U-SMILE-2 
1-800-2-RFC-USA 


Circle 114 on Inquiry Card, 















Adjustable legs on the Sager NP3656D (below) 



allow typing at a variety of keyboard angles. Also, the 
HyperData 
HB320pen 
has a dedi¬ 
cated nu¬ 
meric key¬ 
pad in the 
wrist-rest 


area, rather than an embedded or overlaid numeric keypad. 


The $3868 Canon Notejet II 486c is an intelligent 

solution for those who regularly need both a computer and a 
portable printer. The 9-pound unit Features a built-in bubble- 
jet printer whose ink cartridge installs in a compartment 
located above the keyboard. You lift the keyboard to expose 
the paperfeed slot. A paper tray attaches to the rear of the unit 
where printed pages exit. 


You can easily upgrade the Panasonic CF-V21P 



notebook's LCD display 

(color, monochrome, or 
pen-type) by opening 
two latches, one 
located on each side of 
the display. Four types 


An optional drive-bay adapter enables you to use the 

hard drive from the AST Ascemia 900N 4/75 CT10 in a 
standard desktop system. The hard drive in the adapter can act 
as the sole hard drive in a desktop system or used in 
conjunction with an existing hard drive. 



of attachable units are 
available for the system's Multimedia 


Dubious Achievements 


Pocket: a 1.44-MB Floppy Pack, a CD- 
ROM Pack that supports 3^-inch CD-ROM 
(180-MB) discs, a Video Pack that 
enables you to view video and TV on the 
full-size LCD screen, and a second NiMH 
battery pack. 


The Compaq Contura Aero 4/33c Mode! 170 subnotebook's 
optional external L44-MB Happy drive attaches to the system's Type II 
PCMCIA slot, precluding the use of an alternate PCMCIA device. The 
system's integrated pointing device is located on the bottom right comer of 
the wrist rest. Mouse buttons are awkwardly placed on the side of the 
system* 

An AC adapter is optional ($45) with Lhe Allantic SlimWriter 
primer. The AC -powered battery charger included with the printer will not 
power the unit It takes about H hours to recharge a fully depleted battery. 
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They Not Only 
Sound Great, 
They Put Productivity 
In Motion. 


TVavelMateMOQOM Series 

* 4S6 processors from 50 MHz to 75MHz 

* Active Matrix Color or 
Dual Scan Color Displays 

* Hard Disk Drives: 200MB to 455MB* 

* Built-in 16- bit sound 

* PCMCIA T>pe msiot 

* Integrated Pointing Device 

■ Multiple Interfaces including SCSI II, 
Audio Controls s and MIDI/Game port 

■ Intel Indeo™ Video 

Portable CD-ROM Docking System 

■ Double-speed CD-ROM drive (250ms) 

* Built-in stereo speakers 

* Separate NiMH batteiy gives you 
AC or battery-powered operation 

■ SCSI n connection 

* Optional SCSI II bay for additional 


The right multimedia notebook can give you a 
decided advantage in your work. That's why we made 
the TVavelMate M Series notebook computers. 

These powerful multimedia machines give 
you desktop PC capabilities in a portable package, 
including the industry’s first truly portable, 
batteiy-powered CD-ROM Docking System. So you 
have the freedom to use them anytime, anywhere. 

The M Series continue the TravelMates’ 
award-winning reputation for incredible power, 
performance and reliability. Each comes standard 
with 16-bit sound, a built-in speaker and micro- 

EXTENDING 


phone, plus a choice of 486 processors to handle 
full-motion video and speed you through other 
multimedia applications. 

And the optional, battery-powered CD-ROM 
Docking System gives you access to the growing 
libraries of CD-ROM software, no matter where 
you are. 

The T1 TravelMates. They’re for people who 
are going places. 

For more information or the name of the 
dealer nearest you, call 1-800-TI-TEXAS 
(1-800-848-3927). 

YOUR REACH™ 


hard drive 




August 1994 
TM4000M/25 



Texas 

Instruments 


July 1994 ^Depending on nukteL TYaveEMaie arid "Extending four Reach 11 are trademarks of Tfeias Instruments. Imteo is a trademark and the Intel Inside logo is a registered trademarkof Intel Corporation. 01994 Tl. 
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Introducing a great 
value notebook. 




Satellite 


The New Satellite T2400C Series. The T2400C Series is the most 

innovative addition to our affordable Satellite family* See the clear 
advantages of Toshiba s SVGA color displays: TFT-LCD 
active matrix or Dynamtc-STN dual-scan* Harness the 
power and capacity of a 50MHz i486 TW DX2 processor 
and generous 2.50MB hard drive* Enjoy advanced ergonomics 


. * Tos,1 .j l]a Amwtea Infoj^pn Systsms, Itc-T lhe Irttel Inrslde logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered 
by their respective companies. *T240OC5, 250MB HDD. Reseller prices may differ. All prices and specification - *- ----- - • ■ 


J specificatians a/e subject to change, Shipping, handling, and: applicable sales tax not included. 




































But wait, it gets better. 



Multimedia is here and now. 
An optional 16 -bit stereo sound 
card, microphone, and speakers 
et you add show to your business. 



Connect your joystick via the 
optional Port Replicator. 
Soar through presentations, 
aandlc educational programs, 
even enjoy games. 



Connect your CD-ROM drive 
or nearly any other peripheral 
through the standard SCSI II 
port-a powerful first for such 
an affordable notebook. 




The optional Port Replicator 
provides one-step connection to 
monitor, keyboard, mouse, audio, 
and printers. One port tor 
SCSI II and another for either 
MIDI sound or a joystick. 



Two separate PCMCIA slots 
tor industry-standard 
expansion cards make room for 
on-the-road data/fax modems, 
networking adapters, hard drives, 
and many more options. 



like the rugged casing and AccuPoinC integrated pointing device. 

And the T2400C Series really grows on you. A built-in SCSI II port 
and optional 16-hit sound card give you access to high-performance 
multimedia: audio, video, and CD-ROM. Build exciting presentations or relax 
with games.The ultra-expandable T2400C Series just gets better and better. 
Don’t wait any longer. Call 1-800-457-7777 for your nearest dealer. 



In Touch with Tomorrow 

TOSHIBA 


$ 3199 ’ 

T2400CS 

• 9.5’ dia. color Dynamic-STN 
dual-scan display 

•250MB HDD 

• 4MB RAM expandable to 20MB 

T24Q0CT 

•8.4* dia. color TFT-LCD 
actrve matrix display 

• 250/320MB HDD 

•8MB RAM expandable to 24MB 

BOTH MODELS 

• i468DX2/50MHz, 3.3v 

• Integrated math co-processor 
•8KB of cache 

• Two PCMCIA slots (14.5mm & 5mm) 

• AccuPoint” integrated pointing device 
•VL local-bus video 

•SCSI II Port 

• External SVGA monitor port 

• Optional 16-bit stereo sound card- 
Sound Blaster - Pro SW compatible 

• Optional Port Replicator 
•6.5 lbs. 

• NiMH battery with Toshiba 
MaxTime” Power Management 

•3.5* 1.44MB floppy disk drive 

• Pre-installed software: 

MS-DOS! 1 Microsoft Windows” 
for Workgroups 
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ROLL CALL OF PORTABLES TESTED 


PRICE BATTERY SL 





AS 

SPEED LIFE 

EASE 


SCREEN 

ENHANCED 

PROCESSOR 

VENDOR 

MODEL 

CPU 

TESTED 

INDEX (HR:MIN) 

OF USE 

FEATURES QUALITY 

CPU? 

VOLTAGE 

Aero Computers 

94601250 

Intel DX2/66 

$1775 

5.6 

2:32 

AA 

AAA 

AAA 

✓ 

5.0 

Ambra Computer Corp. 

N75 

Intel DX4/75 

$3499 

7.5 

1:56 

AAA 

AAA 

AAAA 

¥ 

3.3 

Amrel Technology 

SLT48GDX2-66 

Intel DX2/66 

$2656 

6.8 

2:24 

AA 

AAA 

AAA 


5.0 

Amrel Technology 

SLT486DX2-66 

Intel DX2/66 

$3750 

68 

1:57 

AA 

AAA 

AAAA 


5.0 

AST Research 

Ascentia 900N 475 CT10 

Intel DX4/75 

$5949 

7.6 

3:23 

AAAA 

AAAA 

AAAA 

¥ 

3,3 

Austin Direct 

466C 

Intel DX2/66 

$3489 

7.1 

3:04 

AAA 

AAA 

AAAA 


5.0 

Austin Direct 

466D 

Intel DX2/66 

$2499 

7.1 

4:02 

AAA 

AAA 

AA 


5.0 

CAF Technology, Inc. 

Aqua He 2 

Intel DX2/66 

$3270 

5.5 

2:02 

AA 

AA 

AA 


5.0 

Canon Computer Systems, Inc, 

Notejet II 486c 

IBM SLC2/50 

$3868 

4.4 

1:58 

AAA 

AA 

AAA 

¥ 

4.0 

CompuAdd 

450 ColoTpro 

Intel DX2/50 

$3695 

5.3 

2:33 

AAA 

AAA 

AAAA 


5,0 

Galeway 2000 

ColorBook DX4-75 

Intel DX4/75 

S3499 

7,3 

3:15 

AAA 

AAA 

A 

¥ 

3.3 

HyperData Technology Corp. 

HB3£Qpen 

Intel DX4/100 

$2895 

8,5 

1:11 

AAA 

AAA 

AA 

¥ 

3,3 

Micro-International, Inc. 

HCP Pentium Series Model 360QD 

Intel PentiunV&G $3740 

9,3 

2:20 

AAA 

AAA 

AAA 


5.0 

Micro-International, Inc. 

HCP Performance Model 65Q0M 

Intel DX4/100 

$2960 

7,9 

1:36 

AA 

AA 

AAAA 

¥ 

5.0 

Micro-International, Inc. 

HCP Performance Model 6500T 

Intel DM100 

$4460 

7.4 

1:49 

AA 

AA 

AAAA 

¥ 

5.0 

Milsuba Corp, 

Hm 11 0X4 75 

Intel DX4/75 

$2795 

69 

3:34 

AA 

AAA 

AAA 


3,3 

NEC Technologies. Inc. 

Versa VS0 

Intel DX2/5Q 

$4629 

5,6 

3:19 

AAA 

AAAA 

AAAA 

¥ 

3.3 

Panasonic Personal Computer Co. 

CF-V21P 

Intel DX2/5G 

$4798 

5.0 

2:36 

AAA 

AAA 

AAAA 

¥ 

3.3 

Sager MIdem Computer, Inc. 

NP3656D 

Intel Pentium/6S 

$3735 

9.5 

2:40 

AAA 

AAA 

AAA 


5,0 

Samsung Electronics America 

NoteMasier 3945T 

Intel DX2/50 

$3049 

5.6 

2:21 

AAAA 

AAA 

AAAA 

¥ 

3.3 

Tesas Instruments, Inc. 

TM400QE WinDX2/50 Active Color 

Intel PX2/5Q 

$3678 

6.4 

2:55 

AAAA 

AAA 

AAA 


5.0 

Texas Instruments, Inc. 

TM4000E WinOX4/75 Active Color 

tntel DX4/75 

$5578 

8.6 

321 

AAAA 

AAA 

AAA 

¥ 

3.3 

Texas Instruments, Inc. 

TM4COOM DX4/75 Active Color 

Intel DX4/75 

$6178 

8.5 

3:13 

AAAA 

AAA 

AAA 

¥ 

3.3 

^^Toshiba America Information Systems T480GCT 

Intel DX4/75 

$6499 

7.0 

5:23 

AAAA 

AAA 

AAAA 

¥ 

3,3 

AMS, Inc. 

SoundWave 486 

Intel DX4/75 

$3250 

6.1 

2:23 

AAA 

AAAA 

AA 

¥ 

3.3 

Compaq Computer Gorp. 

Conlura Aero 4/33C Model 170 

Intel SX/33 

$2517 

3,8 

3:35 

AAA 

AA 

A 

¥ 

5.0 

Gateway 2000 

HandBook 486DX2-50 

Intel DX2/50 

$2499 

4.9 

2:52 

AAA 

AA 

AAAA 

¥ 

3.3 

Toshiba America Information Systems 

Portege T3400CT 

Intel SX/33 

$2499 

4.0 

6:09 

AAAA 

AAA 

A 

¥ 

3.3 

Zenith Data Systems 

Z-Lite 425 L 

Intel SL/25 

$1699 

3,6 

4:28 

AAAA 

AAA 

AAAA 

¥ 

3,3 





BYTE SPEED 



MAXIMUM 

STANDARD 

SUPPORTS 



PRINTER 

INDEX 


EASE OF 

PRINT 

RESOLUTION 

DRIVERS 

BATTERY 

VENDOR 

MODEL PRIDE 

TECHNOLOGY 

(PPM) 


USE 

QUALITY 

(DPI) 


INCLUDED 

POWER? 

Atlantic Technologies, Inc, 

SlimWrrter $299 

m 

0.6 


AA 

AA 

360 x 360 

DW 

¥ 

Canon Computer Systems, Inc. 

BJ-lOsx $349 

*- 

1.4 


A AAA 

AAA 

360 x 360 

w 

OP 

Citizen America Corp. 

Notebook Printer 11 $399 

■ 

0,9 


AAAA 

AAAA 

360 x 360 

DW 

*/ 

Hewlett-Packard Co, 

DeskJet 310 $379 

it 

1.9 


AAAA 

AAA 

300x300 

DW 

OP 

Hewlett-Packard Co. 

DeskWriter 310 $379 

* 

1.3 


AAAA 

AAAA 

300 x 300 

A 

OP 

t^^Mannesmann Tally Corp. 

MobileWriter $875 

■ 

3.7 


AAA 

AAAA 

300 x 300 

NTT1 

¥ 

Mannesmann Tally Corp. 

McbileWrilerPS $999 

■ 

3.3 


AAA 

AAAA 

300x300 

Mil 

¥ 

Olivetti North America 

JP 50 $399 

* 

1,7 


AAAA 

AAAA 

300x300 

DW 

OP 

= BYTE Best 

Printer technology: Thermal ■ Ink-jet * 



Excellent AAAA Good AAA Fair AA Poor A 

✓ = yes, 
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SECONDARY 




MAXIMUM INTERNAL 

MAXIMUM EXTERNAL 

COLORS/GRAYS 

DIAGONAL 


RAM (MB) 

CACHE RAM 


SCREEN 


RESOLUTION 

RESOLUTION 

(INTERNAL 

SCREEN SIZE 

VIDEO 

TESTED/MAX. (KB) 

DISPLAY TYPE 

MANUFACTURER 

LIGHTING 

(PIXELS) 

(PIXELS) 

RESOLUTION) 

(INCHES) 

PROCESSOR 

8/20 

0 

Monochrome passive 

Epson 

Backlit 

640 x 480 

1024x768 

64 

9.5 

Cirrus GD6235AD 

12/20 

0 

Color active-matrix 

Sharp, NEC 

Backlit 

640 x 480 

1024 x 768 

256 

9.5 

C&T 66540 

8/52 

0 

Color dual-scan 

Sharp 

Backlit 

640 x 480 

1024x768 

256 

9.5 

Cirrus GD6225/6235 

8/52 

0 

Color active-matrix 

Sharp 

Backlit 

640 x 480 

1024 x 768 

256 

8.5 

Cirrus GD6225/6235 

8/32 

0 

Color active-matrix 

Hitachi 

Backlit 

640 x 480 

1024x768 

256 

10.0 

WD90C24 

8/32 

0 

Color active-matrix 

Hitachi 

Backlit 

640 x 480 

1024 x 768 

2SB 

9.5 

WD 90C24A2-ZZ 

8/32 

0 

Color dual-scan 

Hitachi 

Backlit 

640 x 480 

1024x768 

256 

9.5 

WD 90C24A2-ZZ 

8/20 

128 

Color dual-scan 

NEC 

Backlit 

640 x 480 

800 x 600 

64 

9.0 

Cirrus GD6225 

12/12 

0 

Color dual-scan 

Totton Sanyo 

Backlit 

640x480 

1024 x 768 

256 

10.3 

WD90C24 

8/20 

0 

Color active-matrix 

Toshiba 

Backlit 

640 x 480 

1024 x 768 

256 

9.5 

CAT 65535 

8/20 

0 

Color dual-scan 

Sanyo 

Backlit 

640 x 480 

1024 x 768 

256 

10.3 

Cirrus GD6235 

8/20 

128 

Color dual-scan 

Hitachi 

Backlit 

640x480 

1024x768 

256 

9.4 

Cirrus GD6235 

8/40 

0 

Color dual-scan 

Sanyo 

Backlit 

640 x 480 

1024x768 

256 

10.3 

Cirrus GD6440 

8/20 

0 

Monochrome passive-matrix 

Epson 

Backlit 

640 x 480 

1024x768 

64 

9.5 

Cirrus GD6235AD 

8/20 

0 

Color active-matrix 

Sharp 

Backlit 

640 x 480 

1024 x 768 

256 

8.5 

Cirrus GD6235AD 

8/20 

0 

Color dual-scan 

Sharp 

Backlit 

640 x 480 

800 x 600 

256 

10.0 

C&T 66540 

8/20 

0 

Color active-matrix 

NEC 

Backlit 

640 x 480 

800 x 600 

256 

9.5 

WD 90C24A2 

8/20 

0 

Color active-matrix 

Matsushita 

Backlit 

640 x 480 

1024x768 

256 

10.4 

WD 90C24A2 

16/40 

0 

Color dual-scan 

Sanyo 

Backlit 

640 x 480 

1024x768 

256 

10.3 

Cirrus GD6440 

8/20 

0 

Color active-matrix 

Samsung 

Backlit 

640 x 480 

1024x768 

64 

9.4 

WD 90C24A 

8/20 

0 

Color active-matrix 

Sharp 

Edgelit 

640 x 480 

1024x768 

256 

8.4 

Cirrus GD6420 

8/20 

0 

Color active-matrix 

Samsung 

Edgelit 

640x480 

1024x768 

256 

9.5 

Cirrus GD6440 

8/20 

0 

Color active-matrix 

Sharp 

Edgelit 

640 x 480 

1024x768 

256 

8.4 

Cirrus GD6440 

8/24 

0 

Color active-matrix 

INP' 

Edgelit 

640 x480 

1024 x 768 

256 

9.5 

WD 90C24A 

8/20 

128 

Color dual-scan 

Hitachi 

Backlit 

640 x 480 

1024x768 

256 

9.5 

WD90C24 

8/12 

0 

Color passive-matrix 

Compaq 

Backlit 

640 x 480 

640 x 480 

16 

7.5 

Compaq 

8/20 

0 

Monochrome ISTN 

Sanyo 

Backlit 

640 x 480 

640x480 

16 

7.9 

C&T 65510 

8/20 

0 

Monochrome passive-matrix 

INP f 

Edgelit 

640 x 480 

1024 x 768 

16 

8.4 

WD90C24A 

8/20 

0 

Monochrome STN 

Epson 

Backlit 

640 x 480 

1024 x 768 

64 

8.5 

C&T 65535 

OPERATES 

SUPPORTS 

AUTOMOBILE 



TRAVELING WEIGHT (POUNDS) 



COLOR INK 

ON AC 

220/240 

ADAPTER 

SIZE (INCHES) 


(WITH BATTERY IF INCLUDED PAGES PRINTED PER COST PER MONO 

MEDIUM 

POWER? 

AC VOLTAGE? 

AVAILABLE? WIDTH LENGTH HEIGHT 

IN SYSTEM PRICE) 

INK-MEDIUM UNIT INK-MEDIUM UNIT 

AVAILABLE? 


OP 

OP 

✓ 

12.0 

8.5 

1.0 

4.0 

20 

$5 

✓ 

✓ 

✓ 

12.2 

8.7 

1.9 

5.5 

500 

$25 

✓ 

✓ 

✓ 

11.7 

4.1 

2.0 

4.0 

50 

$5 

✓ 

✓ 

✓ 

12.0 

5.8 

2.5 

8.0 

500 

$22 

✓ 

✓ 

✓ 

12.0 

5.8 

2.5 

8.5 

500 

$22 

✓ 

✓ 

✓ 

8.7 

11.4 

2.3 

9.5 

150 

SI 5 

✓ 

✓ 

✓ 

8.7 

11.4 

2.3 

9.5 

150 

S15 

✓ 

✓ 

✓ 

5.2 

11.8 

2.4 

4.5 

440 

$19 

1 INP 

= information not 

provided. N/A 

= not applicable 


OP = optional. 
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ROLL CALL OF PORTABLES 



TESTED 


VIDEO MEMORY VIDEO MEMORY SYSTEM SIZE TRAVELING HARDDISK 


VENDOR 

MODEL 

INSTALLED 

(KB) 

BUS WIDTH 
(BITS) 

(INCHES) 

(H/W/D) 

WEIGHT 

(POUNDS) 

BATTERY CAPACITY (MB) 
CHEMISTRY (TESTED/MAX.) 

HARD DISK 

MANUFACTURER 

Aero Computers 

8466T250 

512 

16 

1.7/11.0/8.6 

7.0 

Nicad 

240/520 

Conner 

Ambra Computer Corp. 

N75 

1024 

16 

2.0/11.0/8.6 

8.0 

NiMH 

340/450 

Seagate 

Amrel Technology 

SLT 486DX2-66 

512 

16 

1.80/11.6/8.7 

7.5 

NiMH 

127/500 

Quantum 

Amrel Technology 

SLT 486DX2-66 

512 

16 

1.8/11.6/8.7 

7.5 

NiMH 

127/500 

Quantum 

AST Research 

Ascentia 900N4/75CT10 

1024 

32 

1.6/11.5/8.5 

7.5 

NiMH 

340/510 

Toshiba 

Austin Direct 

466C 

1024 

32 

2.0/11.1/8.58 

8.0 

NiMH 

340/525 

Toshiba 

Austin Direct 

466D 

1024 

32 

2.0/11.1/8.58 

7.0 

NiMH 

262/525 

Toshiba 

CAF Technology, Inc. 

Aqualite 2 

512 

16 

2.0/11.0/8.6 

8.0 

Nicad 

120/540 

Toshiba 

Canon Computer Systems, Inc. 

Notejet II 486c 

1024 

32 

2.5/12.2/10.0 

9.0 

Nicad 

130/260 

Tomen 

CompuAdd 

450 Colorpro 

512 

32 

2.0/8.66/11.4 

8.0 

NiMH 

340/340 

Toshiba 

Gateway 2000 

ColorBook DX4-75 

512 

16 

1.7/11.7/8.5 

7.0 

NiMH 

250/340 

Toshiba 

HyperData Technology Corp. 

HB320pen 

512 

16 

11.3/8.8/2.0 

8.5 

NiMH 

262/525 

Toshiba 

Micro-International. Inc. 

HCP Pentium Series Model 3600D 

1024 

32 

2.3/11.1/10.3 

9.0 

NiMH 

250/520 

Conner 

Micro-International. Inc. 

HCP Performance Model 6500M 

512 

16 

1.8/11.0/8.6 

7.0 

Nicad 

328/520 

IBM 

Micro-International, Inc. 

HCP Performance Model 6500T 

512 

16 

1.8/11.0/8.6 

7.5 

Nicad 

328/520 

IBM 

Mitsuba Corp. 

Ninja IIDX4-75 

1024 

32 

1.75/11.0/8.2 

8.0 

Nicad 

121/520 

Quantum 

NEC Technologies, Inc. 

Versa V50 

1024 

32 

2.0/11.7/9.6 

8.5 

NiMH 

340/540 

IBM 

Panasonic Personal Computer Co. 

CF-V21P 

1024 

32 

1.9/11.7/8.7 

8.0 

NiMH 

210/450 

Seagate 

Sager Midem Computer, Inc. 

NP3656D 

1024 

32 

2.3/11.14/1.31 

9.0 

NiMH 

344/520 

IBM 

Samsung Electronics America 

NoteMaster 3945T 

1024 

32 

2.1/11.3/8.9 

7.0 

NiMH 

262/262 

Toshiba 

Texas Instruments. Inc. 

TM4000E WinDX2/50 Active Color 

1024 

16 

2.1/11.0/8.5 

7.5 

Nicad 

200/200 

Seagate 

Texas Instruments, Inc. 

TM4000E WinDX4/75 Active Color 

1024 

16 

2.1/11.0/8.5 

7.5 

Nicad 

455/455 

Seagate 

Texas Instruments. Inc. 

TM4000M DX4/75 Active Color 

1024 

16 

1.9/11.0/8.5 

7.0 

NiMH 

340/340 

Seagate 

^^Toshiba America Information Systems T4800CT 

1024 

16 

2.2/11.7/8.3 

8.0 

NiMH 

500/500 

Toshiba 

AMS, Inc. 

Soundwave 486 

1024 

32 

1.6/11/8.5 

6.5 

NiMH 

340/520 

IBM 

Compaq Computer Corp. 

Contura Aero 4/33c Model 170 

512 

16 

1.7/1.25/7.5 

5.0 

NiMH 

172/250 

Compaq 

Gateway 2000 

HandBook 486DX2-50 

16 

8 

1.6/9.75/5.9 

5.0 

NiMH 

250/250 

Toshiba 

Toshiba Amenca Information Systems 

Portege T3400CT 

1024 

16 

1.779.9/7.9 

5.5 

Lithium-ion 

120/120 

Toshiba 

r^Zenlth Data Systems 

Z-Lite 425L 

256 

16 

1.5/9.9/7.6 

6.0 

NiMH 

170/170 

Seagate 


OPERATING _ STANDARD INTERFACES _STA NDARD EMULATIONS 

NOISE LEVEL PARALLEL RS-232C RS-422A LOCALTALK RESIDENT HP LASERJET II EPSON LQ IBM 
VENDOR MODEL (DB) TYPEFACES (PCL4) PROPRINTER 


Atlantic Technologies, Inc. 

SlimWriter 

47 

✓ 

OP OP 

4 


✓ 

✓ 

Canon Computer Systems, Inc. 

BJ-IOsx 

45 

✓ 


1 


✓ 

✓ 

Citizen America Corp. 

Notebook Printer II 

45 

✓ 

✓ 

5 


✓ 

✓ 

Hewlett-Packard Co. 

DeskJet 310 

58 

✓ 


4 




Hewlett-Packard Co. 

DeskWnter310 

58 


✓ ✓ 

11 




^^Mannesmann Tally Corp. 

MobileWriter 

46 

✓ 


14 

✓ 

✓ 

✓ 

Mannesmann Tally Corp. 

MobileWriterPS 

48 

✓ 

✓ 

39 

✓ 



Olivetti North America 

JP 50 

37 

✓ 


6 




^ ^ BYTE Best. 

✓ = yes. 

N/A = 

not applicable. 

OP = optional. 






194 BYTE/NSTL EAB REPORT OCTOBER 1994 









UART 

CENTRONICS 
PARALLEL 
PORT J 

TYPE OF 
POINTING 

DEVICE s 

PCMCIA 

SLOTS 

INTEGRATED 

SObJNO? 

INTEGRATED 

MICROPHONE? 

FCC 

RATING 

NUMBER OF 

KEYBOARD 

KEYS 

SWITCHABLE 

TO 220/240 

AC VOLTAGE? 

DOCKING 

STATION 

PRICE 

WARRANTY 

LENGTH 

((EAHS) 

PHONE 

TOLL-FREE 

PHONE 

INQUIRY 

NUMBER 

16450 

B 

INT 

2 ii on hi 



B 

66 

✓ 

$425 

1 

(212) 971-0285 

(800) 232-1050 

1354 

16450 

EPP 

INT 

2II or 11ll 

✓ 

/ 

A 

101 

✓ 

S399 

1 

(919) 713-1550 

(800) 252-6272 

1355 

8250 

B 

PO 

211 



G 

84 

✓ 

$560 

1 

(818) 303-6686 

(800) 832-6735 

1356 

8250 

B 

PO 

211 



8 

84 

✓ 

$560 

1 

(818) 303-6689 

(800)882-6735 

1357 

16550 

EPP 

INT 

2II or 11ll 



G 

62/83 3 

✓ 

$487 

3 

(714) 727-4141 

(800) 876-4270 

1359 

16450 

B 

INT 

2II or 1 III 



B 

85 

✓ 

S299 

1 

(512) 339-8500 

(800) 752-1577 

1360 

16450 

a 

INT 

2II or till 



B 

65 

✓ 

S299 

1 

(512) 339-3500 

(800) 752-1577 

1361 

8250 

B 

INT 

2II or 11ll 



B 

06 

✓ 

$409 

1 

(818)369-3600 

None 

1362 

16450 

B 

INT 

2 II or 1 HI 



B 

84 

✓ 

N/A 

1 

(714) 438-3000 

(000) 445-2780 

1363 

16550 

B 

INT 

2 II or 11ll 

✓ 

V 

B 

84 

✓ 

$89 * 

1 

(512) 250-1489 

(800)627-1913 

1384 

16550 

G 

PO 

2 II or 11ll 



B 

85 

✓ 

N/A 

1 

(605) 232-2000 

(800) 046-2000 

1365 

16450 

B 

INT 

2 II or 1111 



B 

84/65 3 


N/A 

1 

(909) 468-2950 

None 

1386 

16550 

EPP 

INT 

11I and 11ll 

✓ 

✓ 

B 

86 

✓ 

$520 

1 

(713) 495-9096 

(800) 967-5667 

1367 

16450 

B 

INT 

2II or 11ll 



B 

86 

✓ 

S52Q 

1 

(713)495-9096 

(800) 967-5667 

1368 

16450 

B 

INT 

2II of 11ll 



B 

86 

i/ 

$520 

1 

(713)495-9096 

(800) 967-5667 

1369 

16450 

B 

INT 

2II or 11ll 


✓ 

B 

85 

✓ 

$495 

1 

(909) 392-2000 

(800) 548-7022 

1370 

16450 

EPP 

INT 

21! or 1111 



e 

S3 

✓ 

$629 

3 

(408) 433-1250 

(800) 386-8680 

1371 

16450 

B 

INT 

211 or t ill 



B 

84 

✓ 

S999 

1 

(201)271-3182 

(800) 742-8086 

1372 

16550 

EPP 

INT 

11I and 11ll 

/ 

i / 

B 

86 

✓ 

$475 

1 

(818) 912-8786 

(800) 669-1624 

1373 

16450 

B 

INT 

111 and 1 111 



6 

84 

✓ 

$52 * 

2 

(201)229-4000 

(800) 726-7864 

1374 

16450 

U 

QuickPort 

None 



B 

83 

✓ 

$849 

1 

(817) 771-5856 

(800) 848-3927 

1375 

16450 

U 

QuickPort 

None 



B 

83 


$B49 

1 

(817) 771-5856 

(800)848-3927 

1370 

16550 

EPP 

INT 

2II or 1 III 

✓ 

✓ 

B 

84 

V 

$849 

1 

(817)771-5856 

(800)848-3927 

1377 

16450 

B 

QuickPort 

11I and 11ll 


✓ 

B 

82 


$649 

3 

(714) 583-3000 

(800) 334*3445 

1376 

16550 

EPP 

INT 

2 Ik or 1 111 

✓ 

✓ 

B 

83 

/ 

$595 

3 

(818) 814-8851 

(000) 886-2671 

1379 

16550 

EPP 

tNT 

III 



B 

76 

✓ 

$99 * 

3 

(713)370-0670 

(000) 345-1518 

1301 

16450 

B 

INT 

111 



B 

78 

✓ 

N/A 

1 

(605)232-2000 

(800)846-2000 

13B2 

16450 

B 

INT 

111 



B 

82 

✓ 

$239 4 

3 

(714) 583-3000 

(800) 334-3445 

1303 

16550 

EPP 

UePoint 

211 



e 

02 

✓ 

m 

1 

(708) 808-5000 

(800) 562-0524 

1304 


AUTOMATIC HANDLES MAXIMUM 

__ PAPER AUTOMATIC FEEDER HANDLES ADHESIVE- PAPER WARRANTY 

m OTHER INPUT FEEDER CAPACITY HANDLES TRANSPARENCY SACKED WEIGHT FCG LENCIH TOLL-FREE INQUIRY 

GRAPHICS EMULATIONS {SHEETS) PRICE (SHEETS) ENVELOPES? FILM? LABELS? (POUNDS) RATING (YEARS) PRONE PHONE NUMBER 


ATLAN1 

t 

$99 

20 

✓ 

✓ 

✓ 

22 

B 

2 

(910) 35043700 

(800)779-7705 

1346 

CAN1 

1 

$90 

100 

✓ 


✓ 

28 

B 

2 

(714) 438-3000 

(800) 423-2366 

1347 

cm 

5 

$69 

30 

✓ 

✓ 

/ 

28 

B 

2 

(310) 453-0614 

None 

1340 

HP1 

1 

$99 

60 



i/ 

24 

B 

1 

None 

(BOO) 752-0900 

1349 

NA 

1 

$99 

60 



/ 

24 

B 

1 

None 

(800) 752-0900 

1350 

MT2 

00 

Standard 

80 


✓ 

✓ 

24 

B 

1 

(206) 251-5524 

(800) 843-1347 

1351 

MT3 

80 

Standard 

BO 


✓ 

i/ 

24 

B 

1 

(206) 251-5524 

(800)843-1347 

1352 

QUV2 

15 

Standard 

15 

✓ 

✓ 

✓ 

20 

A 

1 

(509) 927-5600 

(000) 2554319 

1353 


1 B - bidirectional; EPP = enhanced parallel port; U = unidirectional port. ' An extra function key for international language use is provided. 1 Port replicator. 
5 Ini = integrated; PQ = popout. 
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LincolrW 

u h c n 

i technology 


“3 

$24 million 


oversee a 


budget and support 

2400 users. 

Every month 


Company: Lincoln National life in 
Annual IT Budg 

llv 1 !' Runder 


First PowerPCs 


YTE readers set the agenda for 


UNtPwirft 
plSSffl pljB, 
ptis fatm in 


Maw 
Anil ph mow 

iTcrti Llilt It-fill:? 


■ntr pushes ItwdOxMi ?nvfl?apB 


BVTE 




helps me 

luate 

products & technologies that keep 

National Life 

of the 

productivity 

curve. ^ 


arstensen 

tration Systems 
su ranee Company 
$24 million 
: 9+ years 


corporate 

Information Technology purchases. Their recommendations can take your products 

to the top - or leave them at the door. Why? Because Byte readers are die technology experts. 
They define the short list. They specify brands. They tell the buyers what to buy 

Want to get your product in from of Skip? Advertise in BYTE. And reach more than a 
halt-million technology experts who drive the IT buy. 

Because the E xp erts Decide. 


See for Yourself: lo find cuL more about the buying power of BITE readers,, trill 603 - 924-2618 and ask to iee our Information Tecbmfog? Buying Process video. 

BYTE, One .Phoenix Mill Lane,, Peterborough* Nil 03458 . 













Core Technologies 


CPUs 


Alpha Rides High 


The Alpha 2X164 puts DEC firmly at 
tha top of tha performance pyramid 


BOB RYAN 

W hen talking about the new Alpha 21164 from DEC, 
it’s impossible to avoid using superlatives. The 
21164 is the fastest microprocessor in the world. It con¬ 
tains the most transistors and, coincidentally, also has the 
largest-capacity on-chip caches. It’s the first general-pur¬ 
pose MPU (microprocessor unit) with an on-board second- 
level cache. Finally, it has the fastest clock of all com¬ 
mercial microprocessors. 

At 330 SPECint92 and 500 SPECfp92, the 21164 far 
outclasses current-generation microprocessors such as 
the HP-PA 7200, the IBM Power2, and DEC’S own Alpha 
21064A, all of which deliver in the neighborhood of 175 
SPECint92. The 21164 delivers three times the integer 
performance of the 100-MHz Pentium and 66 percent 
more floating-point power than the Mips R8000/8010, a 
processor specifically designed for floating-point-intensive 
operations. DEC likes to point out that the 21164 can per¬ 
form 600 transactions per second, compared to 241 for a 
dual 66-MHz Pentium-based Compaq ProLiant 2000. 

In short, the 21164 is a “take no prisoners” micropro¬ 
cessor. It’s the first to execute over 1 billion instructions 
per second (actually 1.2 B1PS, to be exact as you can with 
such an elusive measure as instructions per second). 

By the Numbers 

The 21164 has 9.3 million transistors, most of which are 
for cache memory. Like other Alphas, it has an 8-KB di¬ 
rect-mapped instruction cache and an 8-KB direct-mapped 
data cache. What makes the 21164 different is its 96-KB, 
three-way set-associative, unified L2 (level 2) cache. Put¬ 
ting the L2 cache on-chip greatly reduces the average la¬ 
tency of a memory access that misses the primary caches. 

The 21164 is a refinement of DEC’S RISC philosophy. 
More than any other company, DEC keeps its instruc¬ 
tions and processing pipelines simple. This keeps the la¬ 
tency of any stage in the pipeline low and lets DEC boost 
the clock speed to boost performance. The 21164 runs at 
two speeds: 266 and 300 MHz. The external bus can run 
at any integer divisor of the processor clock from 1 to 15. 
The processor also provides support for an L3 cache. 

How It Works 

The 21164 contains four execution units and can issue 
up to four instructions—two integer and two floating¬ 
point—per clock cycle. The two integer units are not iden¬ 
tical, although each has an ALU and both perform loads. 
One unit—E0 in DEC nomenclature—has the necessary 


circuitry to perform stores, shifts, and integer multiplies. 
The other unit, El, handles branch processing in addition 
to common integer instructions. 

The FPUs also differ from one another. The floating¬ 
point add pipeline, FA, handles addition, division, and 
floating-point conditional branches; FM, the multiplication 
pipeline, does the multiplying. The 21164 contains both 
an integer-register and a floating-point-register file. To 
handle multiple, simultaneous accesses from the execution 
units, the integer-register file has four read ports and two 
write ports, while the floating-point-register file has five 
and four ports, respectively. 

Like earlier Alphas, the 21164 features fairly deep pipe¬ 
lines. The first four stages are common to all instructions 
and occur in the instruction unit. The integer units add 
three stages to instruction processing, for a total of seven 
stages; the floating-point units require five stages to per¬ 
form their functions. continued 


21164 Microarchitecture 
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With the Alpha 21164, DEC keeps things clean 
and simple, relying on a fast dock rather than more 
complex instructions (and instruction processing) 
to keep performance high. The most striking aspect 
of the 21164 is its on-board L2 cache. 
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The instruction unit consists of the following stages: instruc¬ 
tion prefetch, buffer, and decode—including branch prediction, 
slotting, and instruction issue. In the prefetch stage, the instruc¬ 
tion unit retrieves four instructions at a time from the instruc¬ 
tion cache. It next checks for branches and predicts them based 
on 2 history bits. The third stage of instruction processing slots 
four instructions for issuing. If these four instructions can't issue 
to four different execution units, the second stage stalls until all 
four of the current instructions are issued. The instruction unit's 
final stage checks operand registers for dependencies and reads 
the integer-register file. Again, all preceeding stages will stall if 
any instruction in this stage can't be issued. All source operands 
must be available by the end of this stage for the instruction to be 
able to move to execution. 

The four stages in the instruction unit are static; Instrucdons can 
remain stalled there for as long as necessary to clear any functional 
or data dependencies. But the execution units are dynamic. Once 
issued to an execution unit, only those instructions with multicycle 
latencies spend more than one cycle in each stage. 

Execution Time 

Because it doesn't issue an instruction until all dependencies are 
satisfied or issue instructions out of order, the 21164 has a very 
simple back end. Unlike with processors such as the PowerPC 
604, which can issue instructions out of order and use rename 
buffers and registers to avoid data dependencies, the 21164 T s 
execution units update the architectural registers directly. 

The 21164 doesn't need a complicated mechanism to track 
instructions or a completion unit to ensure that architectural reg¬ 
isters are updated in the proper order. Its direct approach to retir¬ 
ing instructions is in tune with the Alpha philosophy of pushing 
clock speeds to increase performance. 

Waiting for instructions to proceed to the writeback stage be¬ 
fore making their results available to subsequent instructions 
can introduce bubbles into the execution pipelines, especially 
considering the strict rales about issuing instructions only when 
all operands are available. To avoid such bottlenecks, the 21164 
comes with bypass routes that make operands available before the 
writeback stage occurs. These bypasses are analogous to—though 
more extensive than—the feed-forwarding techniques used in 
other processors, and they are important to Alpha operation. 

With its faster clock, larger number of execution units, and 
greater instruction-issue rate, the 21164 has a lot going for it 
compared to the 21064 and 21064A. DEC didn't stop there, how¬ 
ever; it also improved the performance of some key operations. 
For example, the 21164 reduces the latency of floating-point op¬ 


erations from six cycles to four, and LI data-cache accesses have 
been cut from three cycles to two. 

Such cycle counts may still seem high compared to those of 
other processors—many take just one cycle to access the data 
cache, for example—but remember that the 21164's clock ticks 
much faster. Two cycles on the 21164 take less time than one cy¬ 
cle on the 100-MHz PowerPC 604, which means that cache 
lookup is actually faster on the 21164. Of course, because the 
PowerPC 604 has larger, more complex caches, it has a higher hit 
rate. Such are the trade-offs that microprocessor designers face. 

To Market 

The 21164 comes in a 499-pin ceramic PGA (pin-grid array) 
with an integrated slug for mounting a heat sink. It’s built with the 
same 0.5-micron process (for a 0.35-micron effective line length) 
used for the 21064A, Samples will ship in October, with the 266- 
MHz version available in at least limited volumes in January. 
The 300-MHz version will be available in volume in March. 

DEC believes it can meet this aggressive schedule because 
the 21164 is being produced on a tried-and-true process. DEC will 
also have a core logic/PCI (Peripheral Component Interconnect) 
chip set available at the same time as the 266-MHz version of the 
21164, and an evaluation board will be available in December 
The 266-MHz version of the 21164 will sell for $1865 each 
in lots of 5000, while the 300-MHz version will go for $2669 
each, about what you'd currently pay for three UKFMHz Penti¬ 
ums. This pricing reflects DECs strategy to offer single-chip 
performance that no other vendor can. 

While the 21164*5 performance advantage will shrink soon 
with expected announcements about new UkraSpare. Mips, and 
PowerPC processors, it's highly unlikely that any of these will best 
300SPECint92. The Alpha's performance lead seems secure for 
a long time. Also, a move to DECs 0.35-micron process, which 
should be on-line sometime next year, should provide the 21164 
with a nice midlife die shrink, which will certainly make it less 
expensive to produce and may lead to increased performance. 
While the 21164 will undoubtedly appear in DEC systems 
that run Unix and VMS, the company is concentrating its mer¬ 
chant chip efforts on Windows NT, The Alpha architecture leads 
Mips in the number of supported NT applications, and it enjoys 
an 18-month to two-year advantage over NT on the PowerPC. If 
a high-end dcsktop-and-server market for NT does develop, then 
DECs future wil] be brighter than its immediate past. ■ 


Boh Ryan is a BYTE senior technical editor ; You can reach him on the Inter¬ 
net or BIX at k ryan@bix.com. 
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QNX Forges Ahead 



Photons 


Photon, QNX’s New Graphics Microkernel 


Applications place 
regions in the 3-D 
event space. Events 


traveling toward 


or away from the 
display intersect 
those regions. 


Outfitted with a new graphics 
microkernel, this compact, modular, 
and efficient real-time operating 
system supports an expanding range 
of applications 

PETER D. VARHOL 

W hile the trade press obsessively focuses on Win¬ 
dows NT, OS/2, Chicago, and Unix, one elegant 
operating system that rarely makes headlines is QNX 
Software's QNX. Yet its list of features is impressive. 
QNX delivers 32-bit performance, achieves superb mod¬ 
ularity thanks to its pure microkernel architecture, passes 
messages in a network-transparent way, and complies 
with Posix. It offers the benefit of looking and feeling a lot 
like Unix, without the cost (in overhead) of being Unix, 
The heart of QNX is its tiny 8-Kb microkernel. Be¬ 
cause this microkernel can fit entirely into the on-chip 

caches of the Intel 486 .- 

and the Pentium, kernel 
calls execute very quick¬ 
ly. The microkernel's 
four main functions— 
interprocess communi¬ 
cation, network commu¬ 
nication, process sched¬ 
uling, and interrupt 
dispatch—are exposed 
through a compact API. 

There are only 14 sys¬ 
tem calls. 

QNX is a message- 
pass mg operating sys¬ 
tem. It uses blocking 
versions of Send, Re¬ 
ceive, and Reply func- I-—- 

tion calls. Messages do not queue; 
rather, they're copied from process to pro¬ 
cess. QNX Software says this approach yields 
performance comparable to that of traditional func 
Lion calls. 

Or course, the microkernel alone isn't a full-blown op¬ 
erating system. It lacks a file system, device management, 
and a command-line interpreter. These and other mod¬ 
ules can be added to QNX to complete the package. The 
resulting operating system is correspondingly larger, but 
it’s still quite small and capable compared to the 32-bit op¬ 
erating systems popular today. 


The microkernel itself is useful in two ways. First, it can 
be used as-is in an embedded system as a resource man¬ 
ager. Embedded systems usually do not require a file sys¬ 
tem or any of the other traditional user-level parts of an op¬ 
erating system. The microkernel and process manager 
alone can handle many embedded applications, such as 
electronic sensors or process control systems. 

Second, the microkernel can perform all the kernel- 
level operations needed to support a more complete op¬ 
erating system. Its small size means that it requires less 
memory, leaving more memory for user-level programs. 
Although the QNX microkernel runs only on the x86 fam- 
ily of processors, it might be thought of as a hardware 
abstraction layer, shielding the systems programmer from 
the details of the underlying hardware. Additional modules 
can be developed to customize the operating system in a 
number of different w r ays. 

Real-Time Distributed Systems 

QNX has made its reputation in the real-time arena, typ¬ 
ically supporting data acquisition and process control ap¬ 
plications, For FasFax ( Nashua. NH). a leading develop¬ 
er of point-of-sale terminals for the fast-food industry, 
the ability to add custom modules to QNX was a com- 

- 1 pelling feature, FasFax 

uses QNX as the um 
dedying executive for 
a distributed, real-time, 
point-of-sale informa¬ 
tion gathering and 
analysis system. 

The FasFax devel¬ 
opment team, made up 
of operating-system 
hackers rather than the 
traditional MIS types 
that are more common 
in point-of-sale devel¬ 
opment, has built its 
own distributed mes¬ 
sage-passing architec- 

-1 ture on top of the QNX 

system. This system implements the concept 
of actors that transport requests and responses 
and therefore can interface with a variety of ex¬ 
ternal software. 

QNX nicely supports this approach. Eric Stro- 
vink, FasFax’s vice president of engineering, says no 
other modem operating system offers the same combina¬ 
tion of portability, robustness, and cost effectiveness. The 
FasFax operating-system gurus use QNX message-pass¬ 
ing only as the underlying transport mechanism for their 
own actors. Thanks to QNX's high performance and mod¬ 
ularity, they can customize die surrounding environment 
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to suit the needs of a modem, distributed, point-of-sale system 
while QNX handles the kernel-level management of processes and 
devices. 

Message Passing for a Multiprocessor Solution 

Other people highly value QNX’s transparent networking, which 
relies on its intrinsic message passing. The network manager is not 
a part of the microkernel but is tied directly into it. There is a 
private interface between the kernel and the network manager, so 
that any messages passed from a local process to a remote process 
are queued directly to the network manager. This manager, called 
net , manages the sending and receiving of messages without re¬ 
gard to whether they are local or remote. In effect, the manager 
merges microkernels on separate nodes into a single, virtual 
microkernel. 

The message-passing architecture, combined with network¬ 
ing services, effectively produces a seamless distributed system. 
From the standpoint of user processes, there is no difference be¬ 
tween a local call and a call across the network. Likewise, all 
services above the microkernel are transparently accessible to 
all processes, whether or not they are local. For data acquisition 
purposes, QNX can also make use of a private connection between 
microkernels on a network. This lets the kernels share informa¬ 
tion about a data acquisition process without generating a lot of 
network traffic. 

Both the seamless networking and the private data acquisi¬ 
tion bus made QNX attractive to Georgia State University, which 
is using QNX to develop a conferencing system to support a re¬ 
mote learning initiative. The problem was how to apply as much 
computing power as possible, at the lowest possible cost, to 
multiuser inputs arriving via an ATM communications facility. 
According to engineer Hal Trebes, Georgia State is using a mul¬ 
tiprocessor Intel box with a built-in SCSI bus between the CPUs, 
in addition to the standard PC ISA bus. Georgia State is using the 
SCSI bus for interprocess communication between CPUs, and the 
ISA bus to route input from an ATM-based telecommunications 
system. The interprocess communication will make use of QNX’s 
ability to send messages between kernels along its private bus. 

After getting a single multiprocessor system up and running, the 
university plans to extend the same technology to network several 
multiprocessor boxes and communicate among them with mes¬ 
sage-passing techniques that were established to communicate be¬ 
tween CPUs in the same multiprocessor box. The result will be a 
virtual kernel with transparent interprocess computing, and so 
much computing power that the gating factor will be the rate at 
which ATM can deliver packets to the network. 

Posix Compliance and Portability 

QNX fully complies with Posix 1003.1 (APIs for process man¬ 
agement. device I/O, and file-system I/O) and 1003.2 (syntax 
for shell and utilities). Code written to the Posix APIs can be 
developed in a familiar environment and then cross-compiled to 
an embedded system running the QNX microkernel. Alterna¬ 
tively, you can develop code directly on QNX using the Wat- 
com 32-bit C compiler and port it to other platforms. (The FasFax 
development team relied on both strategies.) QNX also adheres 
to the draft standard for Posix 1003.13, minimal real-time systems. 

I’ve been porting a conferencing system from SCO Unix to 
QNX. The source code and shell scripts I’m working with were 
written as genetically as possible, and the port has been a breeze. 
I’ve only had to modify some pointers and type casts from the 
original source code and to make sure that some of the system 
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calls worked in the same way. From the standpoint of an appli¬ 
cations developer, QNX feels very much like Unix, with the dif¬ 
ferences rarely noticeable. 

Photon and X for Windowing 

In June, QNX Software announced initiatives supporting win¬ 
dowing systems and GUIs for QNX. Photon, QNX’s new graph¬ 
ics microkernel, is built on the same principles as the QNX mi¬ 
crokernel itself. It’s a resource manager for graphical regions 
and events (which QNX refers to as photons). The Photon mi¬ 
crokernel is about 20 KB of code plus 40 KB of data. Other nec¬ 
essary parts for a PDA (personal digital assistant) system include 
some shared libraries, VGA (or other) graphics drivers, and a 
pen-input driver. The total amount of memory needed for code and 
data is about 250 KB. 

Photon doesn’t assume that the end product is going to be a 
windowing system, and it doesn’t include the window manager 
within the microkernel. This approach lends itself to a light¬ 
weight implementation for PDAs that don’t use overlapping win¬ 
dows. If you do add Photon window manager, it costs an addi¬ 
tional 30 KB of code and 64 KB of data. 

FasFax’s Strovink is excited about Photon and plans to move 
from his product’s existing windowing manager to Photon—not 
only for compactness, but also for portability. The Photon mi¬ 
crokernel uses APIs through its binary interface library that are 
compatible with X Window System. 

QNX also comes with an implementation of an X server, an¬ 
nounced at the same time as Photon. This X utilizes the QNX mes¬ 
sage-passing scheme for communication between QNX kernels, 
and TCP/IP for communication with other X servers. It is a full 
X11.5 implementation, with the Motif window manager, scalable 
fonts, and font server. The Photon APIs are a subset of the win¬ 
dowing and Motif APIs used for this implementation. 

What is the purpose of a full X implementation on QNX? Pro¬ 
cess control systems do require human intervention. A manu¬ 
facturing process, for example, can be monitored and controlled 
by a touchscreen at a supervisor’s station. Accordingly, QNX 
Software has developed touchscreen drivers for its implemen¬ 
tation of X. 

Keep It Simple 

QNX continues to maintain a compact and robust environment; 
its message-passing architecture ensures modularity and can be 
readily extended. New modules can be developed in user space 
and debugged at source level, and then deployed as kernel-level 
services. Thanks to the small number of APIs in the kernel and the 
limited number of APIs in the other QNX-provided components, 
systems-level programming is relatively straightforward, and the 
resulting code can be very reliable. 

Clearly, QNX is an operating system to be reckoned with in the 
future. While many experts claim that message passing slows 
the performance of an operating system, numbers published by 
QNX Software indicate that QNX performs on a given Intel- 
based machine as well as, or better than, Unix. While its wide¬ 
spread adoption is limited by a lack of off-the-shelf applications 
software, surely there are enough real-time projects and custom 
software development efforts to keep this elegant operating sys¬ 
tem thriving well into the future. ■ 


Peter D. Varhol is chair of the graduate computer science and mathematics 
department at Rivier College in Nashua, New Hampshire. He can be reached 
on the Internet or BIX as pvarhol@bix.com. 
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URGENT-YOUR INPUT NEEDED 


Dear Reader— 

BYTE’s State of the Art section is devoted to delivering in-depth information about specific topics in computing on a 
monthly basis. Early next year, the State of the Art section will cover the technologies and strategies involved with 
Computer Security. 

To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire and fax 
it back to us. It will tell us about your needs and interests, and help us focus our coverage of Computer Security to best 
address your concerns. Please take a few minutes to fill out this form and fax it back to us. 

Of course, questionnaires such as this are necessarily limiting. If you’d like to see other areas covered, or if you want 
to tell us your ideas about security in different computing environments, please contact one of the SOTA section editors 
at the following E-mail addresses. 

Thank you. 

Bob Ryan, b.ryan@bix.com 
Russ Kay, russellk@bix.com 


Computer Security 


Tell us about your computing environment. 

_stand-alone personal computer or workstation 

_peer-to-peer LAN 

_server-based LAN 

_multisegment LAN 

_LAN connected to mini or mainframe host 

_LAN connected to a metropolitan-area network 

_LAN connected to a WAN 

Do you have an Internet connection? 

_Yes _No 


Please rate your interest in the following subjects. 

Not at all interested Extremely interested 

1 2 3 4 5 

I_I_I_I_I 

_Access security _Power protection 

_Distributed environments _Kerberos 

_Virus protection _Digital money 

_Clipper chip _Security levels 

_Data encryption _Internet firewalls 

Comments:_ 


If so, what type? 

_direct _through a commercial service _dial-up 

Do you provide some type of physical access security 
on your network? 

_Yes No 

Do you encrypt data for transmission over public networks? 

_Yes No 

Have you ever suffered financial loss due to unauthorized 
use of data? 

_Yes No 

Have you ever suffered data loss due to unauthorized 
access to your environment? 

_Yes No 

Have you ever encountered a computer virus? 

_Yes No 

Do you use virus protection software? 

_Yes No 


About You (Optional) 

Name_ 

Title_ 

Company_ 

Phone_ 

E-Mail_ 

FAX the completed form (without a cover sheet, 
please!) to (603) 924-7620. If you don’t have 
access to a fax, you can photocopy the form and 
mail it to: 

BYTE SOTA Survey 
c/o Market Research Dept. 

One Phoenix Mill Lane 
Peterborough, NH 03458 


202 BYTE OCTOBER 1994 



















Core Technologies 


Programming 


Charting the Uncharted 


A road map to porting shared 
memory, process management, and 
semaphore calls from Unix to 
Windows NT 


STEVE NIEZGODA 

I f you develop Unix applications, market dynamics may 
eventually force you to come face to face with Win¬ 
dows NT. The good news is that the two operating systems 
have a lot in common; Both are based on abstractions like 
multiple processes, virtual memory, and networking. But 
while much Unix functionality exists in NT, the trick from 
a programming perspective is finding it. 

Some Unix calls map effortlessly to Win32 counter¬ 
parts. For example, Win32's WaitForSingleObjecft) and 
GetExitCodeProccss() replace Unix's waitpid() nicely. 
But many other substitutes are not obvious. Til describe 
some of these subtleties here. 

To help me identify important substitute calls, I wrote 
a custom back-end application. By back-end, I mean an ap¬ 
plication that doesn't contain a user interface but relies 
heavily on system calls to provide and control resources. 
Back-end applications are notorious users of low-level 
system calls, like process primitives, shared memory, and 
semaphores. My application is a process synchronization 
program where two processes—a producer and a con¬ 
sumer—share a common buffer. The producer places data 
into the buffer, and the consumer takes it out. 

Shared Memory 

In Win32, Microsoft combines shared memory and mem¬ 
ory-mapped files into a single set of APT calls. Thus, the 
Unix calls shmget( ), shmat{ ), shmdt{ ), and shmctl{ ) 
have no direct counterparts (see the table), Win32's Cre- 
ateFileMapping( ) maps a physical file into a block of 
memory. When CreateFileMappmg( ) receives a NULL 
file handle, it behaves like shmget{ ) and reserves a block 
of memory of specified size. However, unlike with 
shinget{), the first call to CrealeFileMapping() allocates 
memory. MapViewofFile() is analogous to shmat() in that 
it allows applications access to the shared memory. 

In Unix, shmat( ) allows a process to map a piece of 
shared memory to its address space more than once: the 
Win32 MapViewofFile() provides similar functionality. 
The ubiquitous Win32 CloseHandle() detaches from (and, 
in Lhc case of the last open handle, deallocates) shared 
memory. It replaces Unix shmdt() and shnict](IPC_RMD). 
On Intel-based machines, Win32 requires memory-mapped 
files to start on 64-KB boundaries. This may be limiting: 


A Unix program depending on several contiguous, non-64- 
KB chunks of shared memory may need a face-lift. 

Process Management 

Unix developers use fork() for two purposes, and there is 
no single Win32 substitute for these tasks. Most often, 
developers use fork() in the course of loading other ap¬ 
plications, In these cases, fork( ) immediately precedes 
exec(} (or another member of the exec() family). 

The Win32 CreateProcess() is a viable substitute for a 
fork-exec combination, but there are some important dif¬ 
ferences. First, Win32 imposes a 1024-byte limit on the 
command line. If the argument list requires more space, 
you should pass data through environment variables, 
shared memory, or files. Second, CreateProcess{ ) is no 
match for exec( ) in building command-line arguments. 
Unix passes argv as an array of strings. Win32, in contrast, 
passes a single command-line string. This may cause pars¬ 
ing problems for strings that contain spaces or double 
quotes. Finally, CMD.EXE does not expand regular ex¬ 
pressions as the Unix shell does. 

Sometimes exec( ) does not follow forkf ). Imple¬ 
menting this flavor of fork() in Win32 is tricky. Microsoft 
recommends using threads because they offer multiple 
paths of execution inside a single address space. Threads 
use less overhead than processes do, but they require more 
synchronization. Because threads share variables, con¬ 
trolling access is important. 

A fork{ } sans exec( ) can also be implemented with 
CreateProcess(), This approach is attractive when the 
child process needs only a subset of the parent 1 s resources. 
After a child process is created, the parent must copy all 
relevant handles and data to the child. Inheritance is a 
clean mechanism for transferring handles. Object han¬ 
dles become inheritable by setting blnheritHandle, locat¬ 
ed in the security descriptor, to true during creation, (By 
default, blnheritHandle is false.) When CreateProcess( ) 
is invoked and the InheritHandles argument is specified, 
all the parent's inheritable handles are duplicated for the 
child. Alternatively, DuplicateHandlef ) can be used to 
copy handles between processes—but then the child must 
be made aware of these handles. In both cases, you should 
pass global variables and data structures on the command 
line, in shared memory, or in the environment space. 

The Win32 process structure is not hierarchical, so 
there is no Unix concept of the parent process. Conse¬ 
quently, applications cannot assume that killing the parent 
process automatically kills child processes. There is a 
kludge, however. Child processes become grouped if their 
parent is created with CREATE_NEW_PROCESS_ 
GROUP set. Then, GenerateConsoleCtrlEvt{) can send 
Control-C or Control-Break signals to the group. However, 
only children who share the console with the parent pro¬ 
cess receive the signal. continued 
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KEY SUBSTITUTES FOR TRANSLATING UNIX TO WIN32 

UNIX 

WIN32 

COMMENTS 

Shared memory 

shmget( ) 

CreateFileMapping( ) 

OpenFileMapping( ) 

NT implements shared memory through 
memory-mapped files. 

shmat( ) 

MapVlewofFile( ) 
OpenFileMapping( ) 


shmdt( ) 

UnMapViewofFile( ) 

Unattaches from shared memory. 


CloseHandle( ) 

CloseHandle( ) deallocates resources. 

shmctl( ) 

No counterpart 

Shared memory is deallocated with CloseHandle( ). 

Process management 

fork( ) 

CreateProcess() 

Good substitute for fork() + exec(). 


CreateThread() 

Can be used for fork() not followed by exec(). 

exec() 

CreateProcess() 

CreateProcess( ) is more like system( ) than exec( ). 

waitpid( ) 

WaltForSingleObject( ) 
WaltForMultipleObjects( ) 
WaitForSingleObjectExt( ) 
WaitForMultipleObjectsExt( ) 
GetExitCodeProcess( ) 


getpid( ) 

GetCurrentProcesslD( ) 


getppid( ) 

No counterpart 

Process structure is not hierarchical. 

WHO 

SendMessage (WM_CLOSE) 

Use TerminateProcess( ) under extreme 
circumstances. 

Binary semaphores 

semget( ) 

CreateMutex( ) 


semop( ) 

ReleaseMutex( ) 

Increments semaphore count by one or more. 


WaitOnSingleObject( ) 

Decrements semaphore count by one. 

semctl( ) 

No counterpart 

Semaphore Is deallocated with CloseHandle( ). 

Counting semaphores 

semget( ) 

CreateSemaphore( ) 
OpenSemaphore( ) 


semop( ) 

WaitForObject... () 

ReleaseSemaphores( ) 

Any flavor of WaitFor...: however, consumes 
only one semaphore at a time. 

semctl( ) 

No counterpart 

Semaphore is deallocated with CloseHandle( ). 


Finally, the Win32 call TerminateProccss( ) is not a suitable re¬ 
placement for Unix kill( ). Microsoft recommends terminating 
processes with the WM_CLOSE message. TerminateProcess( ) 
is only for extreme circumstances, because DLLs do not call all 
their exit routines. 

Semaphores 

Win32 supports two types of semaphores: mutual exclusion (mu¬ 
tex) and counting. In Unix, mutex semaphores are a special case 
of counting semaphores—the semaphore count is cither 0 or 1. 
They port easily to Win32. CreateMutex() is the Win32 replace¬ 
ment to semget(). 

Unix semaphore operations are performed by setting the 
sem_op parameter to an integer value and invoking semop( ). In 
Win32, WaitForSingleObject...() and ReleaseMutex( ) perform 
down and up operations, respectively. 

In Unix, you can treat multiple semaphore operations as a sin¬ 
gle atomic unit. The syntax is transparent: semop( ) accepts a 
pointer to an array containing one or more semaphores. When the 
array contains multiple semaphores, the operating system blocks 
until the program signals all semaphores. This functionality ex¬ 
ists in Win32 but requires different syntax (see the table). 

Counting semaphores are not as portable as mutexes. The 
Win32 calls CreateSemaphore(), ReleaseSemaphore(), WaitFor- 
Object( )..., and CloseHandle( ) are comparable to the mutex 
calls described above. (There is also OpenSemaphore(), which 
lets multiple processes share a single semaphore.) Win32’s big 
weakness is that no API call consumes more than one semaphore. 

Consuming multiple semaphores in Unix is trivial: You sim¬ 


ply set sem_op to the desired val¬ 
ue (e.g., -2 or -3) and invoke 
semop( ). Win32 WaitForOb- 
ject...( ), however, can reduce 
the semaphore count by only one. 
(There is no limitation in the oth¬ 
er direction: ReleaseSemaphore() 
can increase the semaphore count 
an arbitrary amount.) This limi¬ 
tation can wreak havoc. Consider 
an application where three reader 
processes and one writer process 
share a block of memory. The 
writer requires exclusive access; 
the readers require shared access. 
In Unix, the writer sets sem_op 
to -3 and blocks until the readers 
finish. Each reader sets sem_op 
to -1. In Win32, the readers are 
straightforward: Use WaitFor- 
SinglcObject( ). However, there 
are only two alternatives for the 
writer, and both are unattractive. 
The first is to nest WaitForSin- 
gleObjecl... () inside a for(i = 0; 
i < 3; i++) statement. The second 
is to redesign the code. Adding a 
second writer compounds the 
problem, because the for(...) 
statement must be protected by a 
mutex. 

The persistence of semaphores 
and shared-memory resources 
also differs between Unix and Win32. Unix semaphore and 
shared-memory constructs remain in memory until explicitly 
deleted. In Win32, all of a process’s open handles close auto¬ 
matically on exit. 

APIs and Products 

Porting applications from Unix to NT using the preceding is 
what I call the brute-force method. An alternative may be a com¬ 
mercial program that offers developers a common API. One such 
program, Consensys’s Portage, provides a Unix System V re¬ 
lease 4 interface for Win32. DataFocus’s Nutcracker supports 
SVR4, Posix.l. and Berkeley 4.3 extensions, including sockets. 

At press lime, both Nutcracker and Portage address only the 
back-end aspects of applications, but the companies say they are 
working on libraries to help with user interfaces and other front- 
end elements. If minimizing time to market is not crucial for 
your Unix application, redesigning it from Win32 may be ap¬ 
propriate. However, if you need to port to NT quickly and can en¬ 
hance front-end pieces later, consider one of these programs as a 
painless alternative to brute-force translations. ■ 
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Token Ring, 

TokenRx. A line of Token Ring network adapters 
and multistation access units that feature onsite 
support by IBM's own Customer Engineers. Jbe 
adapter cards feature 100% IBM driver compatibili¬ 
ty, the IBM designed TROPIC chip and a retailprice 
of less than $400. 


Ethernet 

Our EtbeRx family of ISA and EISA Ethernet netivork interface 
cards , dual interface pocket adapters, concentrators and trans¬ 
ceivers provide solutionsfora wide range of Ethernet connectiv¬ 
ity needs , With uncompromised reliability and compatibility 
plus t>alue pricing EtbeRx is the ideal Ethernet choice. 


PCMCIA Ethernet Cards, 

Combining industry leading performance 
with a retail price of less than $200, 
EtbeRx PCMCIA cards are setting new 
standardsfor portable connectivity. 
The}! are available in both 
lOBase-T and 10Base2 
versions p support the 
widest range of Type II 
compliant notebook 
laptop and desktop system and are 
compatible with alt popular netmrk 
operating system. 


Certified Compatibility. 

Kingston networking products 


Net^Mam Novell Netware. Microsoft 


LANManager, Artisoft LANtastic 


m 

MICROSOFT 

WINDOWS 

OOMHtfTBLE 


05P2 Extended Edition 
and Banyan VINES . 


More Information. 

For more information on the Kingston line of netuwking 
products, contact your nearby Kingston dealer or call 
(800) 435-2620, (714) 435-2600 or fax (714) 435-2699 . 
In Canada: Dynatecb t Ltd . (416) 636-3000 or in 

Mexico MPSMctyorisia 3254BQ3 
or Ingram Bicom328-11-11. 


Kingston Reliability. 

Netmrk users enpy the same 
reliability customers have come 
to expea from Kingston memory 
andprocessor upgrades. Every 
product is individually tested prior to shipping supported 
hyjmcmprebensive technical assistance and is backed 
by a five-year warranty . 


Circle ±15 on Inquiry Card (RESELLERS: 116). 
























HotOisk is s registered trademark of Smith Micro Software. Inc. Ail other trademarks and registered trademarks belong to their respective companies. 01994 Smith Micro Software, toe. 
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ISDN Roadblocks 


Although proprietary protocols and 
arcane service-ordering procedures 
still stand in ISDN’s way, there are 
promising signs of progress 


JEFFREY FRITZ 

O ne of the biggest obstacles to WAN interoperabil¬ 
ity has been the U,S. government A decade ago, it 
broke up AT&T's Bell System to create the seven RBOCs 
(Regional Bell Operating Companies). At the time, the 
Bell System was a model of interoperability. Had the gov¬ 
ernment not intervened, using ISDN equipment and ser¬ 
vices might be equally straightforward today. 

The diversity that was the aim of the AT&T breakup 
hasn't been a totally bad thing; telephone devices are now 
available from many sources at competitive prices. But 
with that diversity comes a loss or interoperability. No 
longer is there a single, unified telephone network; now 
there are seven large networks and thousands of small- and 


medium-size telephone operations* These diverse net¬ 
works offer radically different data services at widely 
varying prices with limited interconnection. Some carri¬ 
ers offer digital services now, but others haven’t a clue as 
to when they will be able to provide such services* 

Pity the poor administrator of an enterprise network 
who must deal with a plethora of state tariffs; widely vary¬ 
ing carrier capabilities; and a myriad of different local 
telephone companies, regional operating carriers, and in¬ 
terexchange carriers. Providing ubiquitous communica¬ 
tions in such an environment is a nightmare. 

Too Many Flavors 

This confusing array of choices comes just as telephone 
carriers are deploying digital services such as ISDN, a 
telecommunications technology able to provide video, 
high-speed data, and voice communications simultane¬ 
ously over a single telephone line. Given that national 
and international standards bodies spent years developing 
ISDN, users might reasonably expect consistent and inter¬ 
operable deployment. However, that’s not the case* 

The problems are many. There are too many flavors 
of ISDN. Users buying ISDN equipment and services 
face an intimidating array of options, and poorly trained 
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AccSys 

for 

XBASE 






AccSys' 

for 

Paradox 


■ Support Memo, MDX ■ Borland Engine 

_ L Compatible _ i._.. ._i _ 

■ Windows (DLL) and ■ VisualBasic & Windbws 
VisualBasic Support (DLL) Support 

! ■: Chosen by Microsoft® for Access 

Both libraries are mulii plattorrned, have C source 
and oiler till network & DOS Extender support, 

TESCH INFO VIA FAX: 708/924-3030 DOC. NO. 889822 


Copio International Ltd. 

Wheaton, jltinois 60187 800/689-6898 
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- IN VEX Computer '94 is the 

1 wk B 1 argesL i nte m at ional trade 

event in Eastern Europe to 
learn about the latest products and services in the 
computer and communications industry. This 

a. 

a 

Fall, the 20th annual INVEX Computer will at¬ 

tr. 

tract over 950 vendors and 123,000 professional 

1 

users and buyers to the BVV Fairgrounds. Indus¬ 

o 

o 

= 

try sectors represented include; hardware, soft¬ 
ware, communications equipment, telecommuni¬ 

CD 

* 

cations, office products and services. 

5 

4# 

C 

Special import and export services are available 

O 

to U.S. companies. Also, if you are a Publisher or 

o 

Editor-in-Chief, you may take advantage of the 

j a 
!e 

■H x 

UJ 

Publisher’s trade missions and travel package that 
allows you to travel with your VIP subscribers 

> 

and advertisers and learn about the Eastern Euro¬ 

m 

pean computer and communications industry 

rr 

cr> 

together at INVEX Computer 94. 

fPl $ 

a. 

E 

For participation information, pleaso contact 

Theresa Coffey via 

© 

u 

X 

UJ 

Tel.: (508) 820-8661 

z 

ijgi Fax: (508) 872-8237 


g ' MCIMAIL: T.Coffey@MCIMail.Com or 

Internet: 606-3115 


telephone sales representatives can make matters worse. Bridges 
and terminal adapters often don’t interoperate, telephone cen¬ 
tral-office switches are complex to configure, and digital ser¬ 
vices are difficult to order. 

Moreover, if you decide to move your ISDN equipment to a 
new location, the ISDN line has to be configured in advance. It 
typically takes days for a carrier to process such an order. The abil¬ 
ity to take an ISDN bridge on a trip, connect it to the local hotel 
phone system, and access your corporate network is a long, long 
way off But network users need that kind of functionality now. 

The Secret Words 

To set up a line for your ISDN network device, you need to know 
telco^speak, including terms such as terminal type , SPID (Service 
Profile Identifer), and bearer service. Users are expected to un¬ 
derstand highly technical issues that, for the most part, even tele- 
phone-company technicians don’t fully grasp. This intimidates the 
user who j ust wants to hook up to the network and use it. 

Before any ISDN devices can be used, the telephone line must 
be preconfigured by the carrier for each specific ISDN device. 
This process is called translation. Translations are much like 
network configuration files, but they are even more complex and 
cumbersome (see the table on page 207). Get just one translational 
entry wrong, and the ISDN line likely won’t work. The end user 
is expected to tell the telephone companies how to translate the 
central-office telephone switch for each device. Moreover, ISDN 
vendors expect users to know what kind of switch their local op¬ 
erating company uses in the local exchange. 

A Simpler Way to Order ISDN Service 

The NIU-F (North American ISDN User’s Forum) and the COS 
(Corporation for Open Systems) are both working to simplify 
the ISDN ordering process. Both organizations have proposed, and 
are now working on, standardized phrases that can be used to 
order common translation schemes. 

When a user purchases an ISDN device, he or she is provided 
with a phrase that must be reported to the telephone-company 
order taker. The intent is that the user will request translations 
based on terms such as Intel Blue and Nynex A. These code words 
are supposed to make translations easier for end users. Unfortu¬ 
nately, unless local telephone carriers can effectively train their 
business-office personnel in the use of these terms, a user’s request 
for Byte Yellow could be met by a deafening silence. 

A better way to configure lines is to let computers do what 
they do best and avoid the telephone-company translation process 
altogether. Tn computer networking, it’s common for devices to 
bootstrap themselves into operation. A new router, for example, 
may boot with a standard configuration that allows a minimal 
amount of communication with a configuration server. Once ba¬ 
sic communications have started, the server downloads the spe¬ 
cific configuration parameters into the network device. 

In an ideal world, your new ISDN Ethernet bridge would come 
with an EPROM that stores the ISDN line translations for that 
device. When you connect the bridge to an ISDN line, it would 
come up in a low-level signaling mode that allows configura¬ 
tion communications between the central-office ISDN switch 
and the bridge. Once the communications link was established, the 
bridge would begin to send translation information to the switch, 
which would use the information to configure the ISDN line to 
the specific translation parameters that the device required. Oth¬ 
er than plugging the bridge into the ISDN line, the user and the 
local carrier wouldn’t be involved in the translation process. 

continued 
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A FirstClass Experience 

by Raymond GA, Cote 
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features, simple installation and robust server. 
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a Macintosh and Windows support on the same network or via 
modem without costly file servers 


n Easily accommodates more than a hundred simultaneous 
sessions, 20 of which may be modem connections without 
third-party communications software 
a Connectivity via network or modem to other FirstClass 
servers or other manufacturers' mail systems 
Remote or local administration via the normal 
FirstClass client 

Messages with multiple fonts, styles and colors & unlim- 
ited file attachments 

n Simultaneous multiple uploads & downloads 
Optional gateways to the Internet with full Usenet 
newsgroup sending & receiving 
n Fax gateway for individual or broadcast faxing and 
more! 


DEALER & CONSULTANT ENQUIRIES NOW WELCOME! 

Circle 178 on Inquiry Card. 

SoftArc Inc. 

Global-Area Communications 

1902 R tiff* Ro*d. *315, W«t Sweat, Y«k. U$A. M214 

Fax: 905-415-T151 InTernsE: saleafflEobarc.com FirslCIsSs; 0Q5“*15-7070 

Phone: 905-415-7000 
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Your PC goes Mac !! 

Macintosh HD floppy disks 

MacDisk® 

reads, writes and formats Macintosh 
1,44 MB floppy disks. 

Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 



Macintosh SyQuest cartridges 


MacSQ® 

Reads/writes 44/88 MB Macintosh 
SyQuest cartridges. 

Transfer of scan riles, colour separations. 

Under Windows, supports ASPI-compattble 
adapters, and under DOS low-cost adapters and 
parallel port solutions (Puma, etc/). 



Even bigger Mac SCSI 

MacScuzzy®, 

a superset of Mac SO, also drives 128, 300 & 650 
MB magneto-optical cartridges, Bernoullis and 
even plain hard disks (up to 1 GB). 

The ultimate solution for file exchanges ! 


disks 



Logiciels & Services DUHEM 
21, rue La Bruy ere - F-75009 PARIS (France) 

Tel. (+331) 49 70 04 55/Fax (+331) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts. 
Mac Disk 125 $, MacSQ 200 $, MacScuzzy 245 $ 


Dealers & Distributors Welcome 
Ask for our very special conditions 


A Message 
to Our Subscribers 


F rom time to time we make the BYTE subscriber list 
available to other companies whose products or 
services would he of interest to our readers. We take 
great care to screen these companies, choosing only those 
who are reputable. Furthermore, subscriber names are 
made available for direct mail purposes only; 
telemarketing calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed 
program, and look forward to receiving information of 
interest to them via the mail. While we believe this 
information is of benefit to our subscribers, we firmly 
respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict 
the use of your name, please send your request (including 
your magazine mailing label, name, address, and 
subscription account number) to: 


BYTE Magazine 
Subscriber Services 
PO Box j j5 
Hightstoun, J 08520 
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This scenario is entirely feasible today. Indeed, some switch 
vendors have built this capability into their ISDN switches. But 
don’t expect your local carrier to tell you about this feature. Be¬ 
cause they must pay an extra charge to activate it, thus far they 
have tended not to advertise its existence. 

Hie ISDN Archipelago 

Until recently, data calls worked only within the local switch. 
Data couldn't travel between different vendors 1 switches, or even 
between similar switches in different locations. These islands of 
data connectivity presented a terrible problem for corporations 
trying to use ISDN for enterprise WAN connectivity. 

Fortunately, Bellcore, the research arm of the seven RBQCs, 
created a standard called N-ISDN (National ISDN). This standard 
addresses inters witch compatibility issues well. For instance, it 
is now possible to place circuit-switched data calls between dif¬ 
ferent vendors' switches, and many ISDN devices can easily be 
moved From one switch to another with minimal reconfigura¬ 
tion. Telephone carriers still must deploy the signaling standards 
necessary to connect the various ISDN switches together. 

While recern progress on this front has been encouraging, one 
big problem remains unsolved. Vendors have deployed ISDN 
network devices using proprietary communications protocols. 
That makes it impossible for, say, vendor A’s ISDN bridge to 
connect to vendor B's ISDN bridge. A similar problem exists 
with routers. Network users are forced to stay within one vendor’s 
product line; WAN interconnection involving heterogeneous net¬ 
works can be very problematic. As a result, strict corporate pur¬ 
chasing requirements are necessary to ensure that a remote user’s 
network device will work with an enterprise network device. 

PPP to the Rescue 

Fortunately, a white knight has appeared, in the form of the Point- 
to-Poinl Protocol, or PPP. The IETF (Intemei Engineering Task 
Force) has issued a series of RFCs (requests for comment) gov¬ 
erning PPP. One of these, RFC 1618, describes PPP over TSDN. 

While the IETF continues to work on the PPP RFCs, the NIU- 
Fs ENDIF (Enterprise Network Data Interconnectivity Family) 
has been working on an implementation agreement for PPF over 
ISDN. ENDIF has provided major networking vendors with the 
opportunity to work together to produce agreements for core 
WAN ISDN technology. The ENDIF 1 s work closely mirrors the 
lETF’s PPP RFCs. 

A major breakthrough occurred last June at the National In¬ 
stitute for Standards and Technology in Gaithersburg, Maryland. 
Seven major network vendors, all ENDIF participants, came to¬ 
gether to demonstrate interoperability between ISDN devices 
using MAC (media access control) layer bridging and IP routing. 
For the first time, each vendor was able to connect and pass real 
user data to each other and to an internet. This is an encouraging 
development that—along with automatic line configuration and 
interswitch, intercarrier compatibility—will help usher in the era 
of plug-and-play interoperability for ISDN network devices. 

Indications are that installing and making ISDN WAN con¬ 
nections will, in a few years, be as easy as picking up the telephone. 
Network users and managers require, and expect, no less. ■ 


Jeffrey Fritz is a telecommunications engineer responsible far the design 
and management of data communications for West Virginia University h 
iminding its ISDN applications fab. He is also the author of Sensible ISDN 
Data Networks (WVU Press ; / 992), You can contact him on the Internet at 
jfritz@wvnvm.wvnet.edu or on BIX cfo "editors. " 
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Pournelle 


JERRY POURNELLE 

Odds and Ends 



I don’t know where the month went. Actually, I do: 

1 use Franklin Quest’s Ascend to keep track of what I have to 
do, and that automatically gives me a record of what I did. 

Most of the month was eaten by final polishing of Beowulf’s 
Children by Larry Niven, Jerry Pournelle, and Steven Barnes. 

The publisher accepted the book last month, but we found 
some ways to improve it. Then we had a panic effort to save the 
space station. I’m no great fan of the space station, and in an 
ideal world, we’d be investing our space R&D money in some¬ 
thing else; but it’s the only far-out R&D program we have at 
present, and Dan Goldin is turning NASA around. He de¬ 
served support. 

We also had a mild panic when the DC/X, the little spaceship 
that Max Hunter, General Graham, and I talked the National Space Council into 
building, had a fuel-leak explosion during a test. The good news is that while 
the aeroshell got ripped up, the ship recovered and landed on its tail of fire: the 
first intact recovery of a rocket ship from an in-flight abort. Love that ship. 


Short-shrift time 
at Chaos Manor 
finds Jerry looking 
at an outliner, 


What with all that. a couple of computer 
shows, and a speech to the Cisco Systems' users 
meeting, there wasn't time for any big projects 
here; but really neat products keep flowing in. 

All of which means that it T s short-shrift time 
at Chaos Manor, Short-shrift ground rules: I 
don't mention things I don't like, and you should 
assume that all these products deserve more 
space than V 11 have lime to give them. 

Do you remember ThinkTank? it was 

an early outline program that caused a lot of ex- 
citement back in CP/M days. I played with it 
but never really used it. Later on came Syman¬ 
tec's Grandview for DOS systems, and I used 
that a lot; I even wrote columns with it. Grand- 
View running under Quarterdeck's Desqview 
task switcher was a really good way to organize 
notes. I wrote essays, travel impressions, and 
even scenes for novels with it. 

The problem with GrandView was that while 
it was fine as an outliner, and let me expand and 
hide and hoist and move text and titles around, 
it wasn't all that hot as a word processor. There 


was a version of it that was supposed to be com¬ 
patible with Q&A Write, but it wasn't really, I 
never really decided to abandon GrandView. I 
just stopped using it, and a few months ago I 
quietly consigned it to archive tape. 

Most word processors have outliner features, 
but five never been fond of them. Partly it's a 
learning curve, but mostly I just don't feel the 
need, because I don't write outlines much. Even 
when I was using GrandView, I didn't use the 
special outline control features very often. 

The theory behind outline programs is that 
you write as you think of things to say. Set down 
various points you want to make and expand 
each when you think of something that belongs 
there. You can hide text so that all you see is 
the main headings or expand it so that all the 
text is visible. Whenever you think of a point, 
you can stick it into the proper section of the 
document you're creating or tack it onto the 
end. if you don't know where it goes. It allows 
free-form writing, and you don't get bogged 
down in details. 

Another way to write is to do what I advised 


an uninstall 
program, a 
Windows shell, 
and much more 
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my kids to do when they were learning to 
write nonfiction: sit down and write every¬ 
thing you can think of about the subject. 
Print it. List the topic sentence of each 
paragraph. If you find a paragraph that 
doesn't have a topic sentence, fix it. When 
you're done, see if that's the order in which 
you want to present your information. It 
probably won't be. Now rewrite your es¬ 
say, putting things in the proper order. Pol¬ 
ish it a couple of limes, and you're done. 

All this is preparatory to telling you 
about Inspiration, an outline program that 


I probably wouldn't have looked at if my 
partner Steven Barnes hadn't noticed it. 
“You'll like that," he said 
Steven has done some TV scripts and 
was story editor of a series. He teaches 
classes on writing. He's better organized 
than l am, and I think that’s the clue. In 
any event. Inspiration has all the features of 
ThinkTank, GrandView, and other tradi¬ 
tional oudiners. In addition, it has a num¬ 
ber of visual /graphics features that let you 
turn your work into diagrams and now- 
charts. There are idea maps, tree charts. 


process flows, plans and diagrams, and 
suchlike, as well as traditional outlines. 

Inspiration was originally a Mac pro¬ 
gram, and the Windows version has a num¬ 
ber of Mac-like features. It's likely to ap¬ 
peal to the same kind of people who like 
Macs. If you like story boarding, you'll 
like Inspiration. Now that I have it in¬ 
stalled, I may use it myself. 

Many Windows applications now 
come with uninstall programs. Most of 
those work, but a few leave junk like ref¬ 
erences to themselves in WIN.INI, PIFs 
(program information files), or useless 
fonts. Other programs—including most 
older ones—don't have an uninstall facil¬ 
ity at all. That means that unless you know 1 
what you're doing, when you delete a pro¬ 
gram, you won’t get it all. 

Uninstaller from MicroHelp takes care 
of that job. When you invoke Uninstaller, 
it looks at your INI flies and finds lines 
that reference nonexistent software. An¬ 
other part of the program finds all the 
tracks of a program and offers to delete 
them. There arc other features. 

This isn't a program you're going to 
need every day, but when you do need it, 
you need it bad. It's not perfect, and you 
want to be careful how you use it; bul it 
knows more about Windows than 1 do, 
and it gives you lots of warning before it 
actually wipes anything out. I'll certainly 
keep it. Recommended, 

There are a zillion Windows 

shells out there. The best known is Syman¬ 
tec's Norton Desktop for Windows, which 
works quite well. Over the years, how¬ 
ever, they've added feature after feature 
to it, so that now it takes six high-density 
disks and nearly an hour to install. Last 
night during the course of installation, it 
thought it found a virus in my system. 
Then, when the installation was about 65 
percent complete, it slowed to consider¬ 
ably less than I percent per minute. The 
disk lights would go on and off, but noth¬ 
ing would happen for a long lime; I sup¬ 
pose it was decompressing big files. 

Once it’s installed, Norton Desktop 
works quite well. It's much more intuitive 
than Program Manager, and it sure is 
loaded with features, including the virus 
checker, which now didn't think it saw 
one after all. 

By contrast, Quarterdeck’s SideBar in¬ 
stalls in a couple of minutes. It’s not loaded 
with features. There's no vims detector 
and no backup program; but it sure works, 
and I like it. I miss Norton Desktop’s file 
viewer, which knows how to translate odd 
file formats, but the viewer in Norton 


INVEST IN JAPAN! 

But make sure to cover your investment with 
the best protection under the sun. 



For a software vendor, few markets are more 
attractive-arid more challenging-than Japan. 

The market is huge, the profit potential is 
enormous, but so are the costs of translation, 
documentation, and local marketing 
And, as in any other market, piracy and 
onauthorized use of your software can cut deeply 
into your revenues. In japan, die problem is 
complicated by the fact that ordinary software 
protection devices can’t be used on die non- 
standard parallel ports of many Japanese PCs. 

That's why Aladdin developed the HASP36, a 
sophisticated software protection system specially 
designed for the 36-pin parallel ports found on 
Japanese NEC and Fujitsu PCs. 

like the 1,000,000 HASP keys already in use all 
over the world, HA5P36 provides a secure, reliable 
and fully transparent solution for your protection 
needs. A solution that will safeguard your 
investment, without hassling the legitimate user. 

Order your HASP evaluation kit today, and find 
out why HASP is the fastest growing software 


protection system in the world, with solutions 
for Japanese-standard computers, IBM PCs and 
compatibles, Macs, and Amigas. 


ALADDIN 

The Professional's Choice 

North 

America 

Aladdin Software Security Inc 

The Empire Slate Building, New York 

Tel: (800)2234277, 212-564 5678 

Fax: 212-5643377 

Inti. Office 

Aladdin Knowledge Systems Ltd. 

P.OJtox IU4l,Td Aw611 IQ, Israel 

Tel: 972-3-537 5795, Fax: 972-^537 5796 

United 

Aladdin Knowledge 

Kingdom 

Systems UK Ltd. 

Tel: 0753-622 266, Fax: 0753-622 lil 

France 

Aladdin France SA 

Tel: 1 40 85 98 85, Fsjc 1412190 56 

Japan 

Athena Research Inc. 

Tel: 3 58213 284, Fax 3 38610449 
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Soundscape™ by ENSONIQ. The first wavetable sound board that gives you professional 16-bit sound and 
compatibility with today’s hottest game titles and multimedia applications - at a price you can afford. 


For $279 (suggested retail) you get: 
Genuine ENSONIQ wavetabte synthesis 


16-bit sound with 32 voice polyphony 


Supports the broadest range of games and 
multimedia standards, including: 
SoundBlaster™* AdLib™, MPU-401, 

MT-32, General MIDI, MFC Level t & 2, 
Windows™3. h Windows Sound System ™ 


No host GPU overhead; no TSR's 


3 CD-ROM connectors for maximum flexibility 


60-day no-nonsense refund, plus a three year 
limited hardware warranty 


ENBONIqT 

Leading the World in Sound Innovation 


* With ttiB EnitEpliun al the tew title s that use AD PCM. 

All trademarks property of their respective owners 

* 1934 ENSONIQ Carp, 155 Ore at Valley Parkway, Malvern PA 19355-07,15 
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ENSONIQ is a leading manufacturer of high-quality 
synthesizers used by top recording artists. Now, the same 
wavetable technology that drives our $3,000 keyboards is 
available for your PC, 


Award-winning sounds. Our commitment to sound is unequaled. With 
Soundscape, you'll hear sounds created by Grammy Award-winning 
musicians, renowned orchestral players, and top studio engineers. 


Maximum compatibility. Great sound doesn't matter if your board 
won't work with your software, so we've made Soundscape compatible 
with virtually all PC standards. Whether you're in the game room, the 
classroom, or the boardroom, Soundscape will provide unrivaled sound 
quality for all your applications. 


Make the right choice. 


Call 1-800-942-0096 for more information. 
Soundscape is now available at all Electronic: 
Boutique and Waldensoftware locations. 
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Commander can do that, too, and I gen¬ 
erally keep Commander available in a 
DOS Window. That's the only Norton 
Desktop feature 1 really miss. 

SideBar incorporates many of the fea¬ 
tures of OS/2, The right mouse button is 
used a lot. More to the point, SideBar can 
creaLe “shadow” objects. That is, I can 
drag the icons of the programs 1 use most 
onto a little vertical toolbar on the right 
side of the desktop. If I drag them there, the 
icons vanish from within their original 
groups; but if I bring them in with Con¬ 
trol-drag, the icons remain in their original 
groups, while the shadow that's installed 
in the toolbar can launch the program. 

SideBar allows folders within folders. It 
allows folders on the toolbar. It lets you 
have icons for folders; every program 
group won't look just like any other group. 
It has access to all your disk drives, and 
in Windows for Workgroups, that includes 
all the network drives; Norton Desktop 
doesn't seem to understand that concept. 
SideBar lets you put program icons di¬ 
rectly on the desktop, inside folders or out. 
There’s a “recycler," which functions as a 
wastebasket, and a clock icon that works. 
You can also customize the toolbar. 


There are other features, such as launch¬ 
ing Word 6.0 for Windows by clicking on 
beowulf.doc. If you launch a second Word 
document, the program puts it in a differ¬ 
ent w indow of Word 6.0 rather than launch¬ 
ing a new copy of the word processor. 

SideBar's paper documentation isn’t 
very good, but the on-line help documents 
are excellent. My advice is not to bother 
looking for anything in the manual; just 
hit the FI key. You’ll find what you want 
to know a Jot faster. 1 spent 5 minutes 
searching the documents and never did 
find out how to install a new program, but 
the help files showed me in a few seconds. 

All program shells advertise that they 
let you organize your work just the way 
you like, and I suppose most of them do. I 
have nothing against any of them, but J 
don’t seem to use them much. SideBar is 
the first Windows shell that I have put on 
more than one computer. Alex has already 
ordered one to install on Larry Niven’s 
machine, because SideBar is excellent for 
setting things up for a nonexpert user. I 
was never fond of Windows shells, and 
the only DOS shell I ever cared for was 
Norton Commander; but SideBar is dif¬ 
ferent. Recommended. 


One of the most dramatic things 

we saw at Spring Comdex was Elastic Re¬ 
ality. To say this is a morphing program is 
about like saying that Rodin's The Gates of 
Hell is a statuary group. It turns a man into 
a tiger, grows horns on the devil, changes 
little girls into big men..,. The problem 
is, you have to see it to believe it. It pro¬ 
duces effects on a Mac with QuickTime 
that I wouldn't have believed you could 
get without a Silicon Graphics system, in¬ 
deed, Elastic Reality was developed with 
Silicon Graphics hardware, and that ver¬ 
sion was used to produce special effects 
for feature films and major TV series. Now 
you can get it for the Mac. 

I won't list all the features because I 
haven’t time. The video that comes with it 
shows you a bunch of stuff it will do, and 
I expect any software retailer will let you 
watch that. Just let me say that if you do 
graphic arts with a Mac, you need this pro¬ 
gram. Highly recommended. 

One of the things computers do 

well is the tedious work of looking for 
trends in masses of data. This is often done 
by using matrix manipulations to gener¬ 
ate multiple regression equations, and that 


Connect Your Fax/Modem To Digital & PBX 
Telephones.. .AND protect it from damage. 


KON 


KONEXX KONNECTOR 


PORTABLE, 

Connect your fax/modem into the handset jack of any 
digital, PBX, multiline or business telephone. Connecting at the wall 
jack can damage your modem and installing dedicated telephone lines is 
costly. So, whether you are in the field or in the office use 
the compact Model 112, which can operate from its internal 
3-volt battery or the supplied AC adapter. 


MODEL TI2 


PLUS SHIPPING 



OR CHOOSE THE DESKTOP MODEL 109 tNO internal battery) at $133 SHIPPING 


KONEXX KOUPLER - BOA 

The perfect solution for connecting to 
hard-wired hotel t pay telephones and most 
cellular telephones, (up to 14.4Kbps} 

Plus ; it's easy to useI 


PLUS SHIPPING 



MODEM KOUPLER - 

An acoustic coupler with built-in 
9600/2400 baud Fax/Modem. 
This model connects to the serial 
port on notebook, hand¬ 
held. £ PDA computers. 





PLUS SHIPPING 



UNLIMITED 

SYSTEMS 

UNLIMITED SYSTEMS CORPORATION INC. 

B586 Miramar Place • San Diego, CA 92121 

Phone 619-622-14QD ■ Fax 619-5507330 

Call us at 1 -800-275-G354 

Visit us at 

COfNMM/Foll '94 

NwmttrU-IIUWI 

Las Vegas, Nevada USA 

Booth L5105 
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ee How LAYOUT Lets Ion linild Real, Heavy-Duty Programs Without Writing a Single Line of Code. Free. 




PC Week called Layout a “sure thing,” 
We call it a revolution. With over 150,000 
users and tons of add-ons and third-party 
support, Layout is the only tool that lets 
you build DOS or Windows 
programs by manipulating 
objects on screen -— without 
writing code. Not just simple 
programs, but heavy-duty, 
mission-critical applications. 

The True Purer of Objects 

Layout is truly object-ori¬ 
ented, both in the programs 
it creates,andin howyou use 
it. You start out by arranging 
objects in a simple diagram, 
and then you add more ob¬ 
jects as your program grows, 
or create new objects by com¬ 
bi ning existing ones. You can 
run your program as you're 
building it, and tinker with any aspect of 
it. Data-entry, database, and report for¬ 
mats are all visually designed, right on¬ 
screen. 

What Layout Delivers 

When you're done. Layout creates real 
.EXE files, or well-structured and effi¬ 
cient C/C++, Pascal, or BASIC programs. 
And because Layout has a completely 
open architecture, you can create new 


objects right in Layout, or even re-use 
existing source code. Layout supports 
DOS and Windows, with NT and OS/2 
coming soon, and applications written 


on any of these platforms are automati¬ 
cally portable to the others — including 
Windows 4.0 (Chicago). 

Visual Pirvvor, Incredible Mrmanre 

The programs Layout creates are com¬ 
pletely graphical, even under DOS, and 
fuUy support OLE 2.0, DDE, 3D but¬ 
tons, hypertext links, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 


Layout creates very efficient programs— 
they're fast and com pact. No 150K “Hello 
World” programs come out of Layout: it 
doesn't just spit out pre-canned code like 
other so-called high-level 
tools. And now. Objects, 
Inc. is offering a free 
Chicago Toolkit with ev¬ 
ery Layout for Windows 
so you can start building 
Chicago programs today! 

IVhjLapl islhdllliniiitfiy 

Layout delivers the future 
for $299.95, including 
everything you need to 
build programs; free, un¬ 
limited, technical support; 
and superb documenta¬ 
tion. Call today, join the 
Layout revolution, and 
never see code again, Ever. 

Free! 

Limit tommm Sampler 

® 800 - 424-6644 


Objects, Inc. 


99 Rosewood Drive • Danvers, MA 01923 USA 
USA 508-777-2800 FAX 508-777-0180 
Email 72662.462@c0mpuserve.com 
UK 0283-713111 FAX 0283-713111 
Italy 0864-210691 FAX 0864210689 
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going process, try to identify rel 
evant variables, devise a model 
that relates the input variables 
that you can control to the cri¬ 
terion you want, validate the 
model, and try to optimize. 

This doesn't always work— 
sometimes pure intuition is 
better—but it works more 
often than you'd think. Some 



lb 


^ research would be wonderful. 

k The problem is that most neural 
L networks are difficult to understand 
and nearly as difficult to use. What 
most of us need is a neural net- 
work that's as easy to use as a 
spreadsheet. We could then let it 
jjV examine the data and frame hy- 
potheses for us to choose among* 
^ That describes Braincel, which 
is far and away the best neural network 
for beginners that 1 know of. The docu- 


remains the best general approach when 
you have structured data and are familiar 
with matrix algebra* A simpler method is 
to turn loose an analytical tool known as a 
neural network on your data* Neural net¬ 
works learn sort of the way you do. That is, 
they look at many different cases and form 
a bunch of tentative hypotheses. They then 
reward (i*e., give greater weight to) the 
theories that pay off while eliminating 
those that don't* 

That, by the way, is the classic method 
of operations analysis. You look at an on- 


time s you get spectacular results 
through the most unexpected actions. A 
neural network that would do operations 


ments aren't especially clear, but they're 
good enough that a bit of hard work and a 
lot of practice will get you going. The main 
example in the manual shows how to cre¬ 
ate an expert system to screen loan appli¬ 
cations* Inputs are such things as monthly 
income, monthly expenses, home owner 
or renter, years in present job, and so forth. 
You input your data, build and train the 
expert system, and then test it on new data. 
There are other examples—one of Pour- 
nelle's laws is that if you're explaining 
something complicated, you can't have 
too many examples—and I was able to 
figure out how to use Brained in a cou¬ 
ple of hours. 

Once you've worked the examples, 
you're ready for the back of the book, 
where program author Mark Jurik explains 
in some technical detail just what a neural 
network is and the difference between back 
propagation and back percolation, Alas, 
just as he gets interesting, he says, "It's 
too mathematical to go into details here"; 
but there's also a decent bibliography for 
those who find mathematicians' equations 
easier to read than their prose. 

Fortunately, you don't have to under¬ 
stand neural networks and back propaga¬ 
tion in order to use them. You do need 
some common sense, and if you’re going 
to bet much on the predictions of your 
neural-network model, you’d best develop 
some feel for tests of statistical signifi¬ 
cance. Computer programs like Stat will 
help with that. 

One use of a neural network is to ana¬ 
lyze financial information. Stock market 
reports talk about technical factors and 
technical corrections; mostly, that refers 
to a bunch of empirical rules about what 
the market will do tomorrow based on 
what it did for the past month. Some tech¬ 
nical-analysis systems have been around 
for a long time. An early one was Dow 
theory, named for one of the founders of 
Dow Jones. 

Neural networks won't teach you Dow 
theory, but they can allow you to make 
your own financial hypotheses. There's a 
section about financial data in the appen¬ 
dixes to the Brained manual. If you are 
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At PowerPCs, 
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Another Class 
Altogether? 



to suggest the Indy workstation—RISC power that comes 
with years of experience* To reserve your space for the free 
seminar in your area, call F80CN$UIT7411 Dept E211 today. 
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The Free INDY™ 
Se mina r Series. 

You're looking for more power. You 
want the most complex compute tasks 
to occur without a hitch, for 3D graphics 
to fly effortlessly through space, and for 
everything from data analysis to image 
manipulation to happen in a blink. 
Allow us 
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really interested, however, you might want 
to look at the NeuroVeSt Journal It isn’t 
cheap, but it goes fairly deep into predic¬ 
tion theory. It also advertises a bunch of 
other neural-network programs and ana¬ 
lytical tools. If I were going to set out to 
build an investment expert system, I’d 
want it 

Last year (see “Neural Net Adds Smarts 
to Spreadsheets, Slowly ” January 1993 
BYTE), Maureen Caudill compared Brain- 
cel out of the box to a program she had 
been using for a year or so, with the in¬ 
evitable result that she didn't like it as 
much as the one she uses all the time. 
That's a valid conclusion, but if you're 
that familiar with neural networks, you 
don't need advice from me. On the other 
hand, if you know nothing about neural 
networks and want to learn, Braincel is 
the best way I know to start. 

Braincel has both automatic and pro¬ 
fessional modes; in professional mode, 
you have to make a number of decisions, 
and some of them may be hard to under¬ 
stand. No matter. Try automatic mode first 
to get a feel for what's going on. 

Once you've used your neural network 
in automatic mode to create an expert sys¬ 


tem you understand, you'll want to try 
again in professional mode, in which you 
collaborate with the machine to design the 
model After that, you have to decide 
whether to trust the expert system or go 
with your own judgment. 

There’s no real answer to that. There 
are two main values to expert systems and 
explicit models. First, by showing exactly 
how r decisions are made, you can deter¬ 
mine whether you have left out any im¬ 
portant variables, and you'll know just 
how sensitive your decisions are to the 
various data inputs. The other value is that 
the expert system is consistent and never 
allows irrelevant factors to influence its 
decision. This can have important legal 
consequences. 

If you're at all interested in neural net¬ 
works, Braincel is about as painless an in¬ 
troduction as 1 know. Recommended. 

At last fall’s Comdex, I was given 
a copy of a program called WizRule, 
which will examine a large database for 
rules. An example of a rule might be “If 
Warehouse - 1, then there is a probability 
of 0.996 that agent = 3." This doesn't 
sound interesting, but note that the proba¬ 


bility isn't I. Are the deviant cases data- 
entry errors or evidence of fraud? In addi¬ 
tion to linear probabilities, WizRule will 
look for relationships that may be useful 
for finding incorrect entries, spotting fraud, 
or making predictions. It will, given time, 
examine very large databases. 

I won't go into great detail on WizRule 
because all I know about it is that it's pub¬ 
lished by Rational, Ltd., which is an Is* 
raeii company. I was given a copy, 1 have 
used it, and 1 can think of a lot of uses for 
it—but l don't know where you can get a 
copy , because there is nei ther address nor 
phone number in the manual or on the disk. 
If anyone knows, please tell me, and Fll 
publish the company's address in an up¬ 
coming column. 

Databases contain a lot more in¬ 
formation than most people can get out of 
them. Neural networks with fuzzy logic 
and rule analyzers are important tools for 
extracting some of that information. 

There are also analysis programs that 
use specific structured models to make 
forecasts. One of the modeling methods 
is known as exponential smoothing. An- 
othe r i s stati on ary ti m e series. con tin ued 
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If you would like to know a lot more 
about the subject, 1 recommend Robert 
Goodrich * s Applied Statistical Forecasting^ 
which is a book available from Business 
Forecast Systems, If you just want to use 
forecasting models. Forecast Pro is avail¬ 
able from the same source. I have the Win¬ 
dows version. There's also one for DOS. 
Forecast Pro is fairly easy to learn for any¬ 
one who'd be likely to use it. If you want 
to know more about it, I covered the pro¬ 
gram in some detail in my June 1993 col¬ 
umn. {Also, see “Forecasting the Future" 
in this June's BYTE.) It's still the best 
program of its kind T know of 

Windows users tend to Forget that 
there are still plenty of DOS users out 
there. Every now r and then I have to use a 
DOS system, and when I do, I remember 
Side Kick. Borland's Side Kick was one of 
the first TSR programs. You load it, go 
about your work, and if you need it, you 
pop it up. SideKick has a calendar, an ap¬ 
pointment book, a phone book, various 
calculators {including scientific and fi¬ 
nancial), a note editor, and stuff like that. 
I used SideKick for years, and when I con¬ 
verted to Desqview, I still kept a Desqview 


window reserved for SideKick. I didn’t 
abandon SideKick until I converted to 
Windows. 

If you still use DOS and don’t know 
about SideKick, you're missing something. 


around following directions. When you’re 
done, your monitor will probably look bet¬ 
ter, and you'll certainly know more about 
gray scales and color balance than you did 
when you started. 


Evaluating monitors is a problem. 
I can tell you whether I like one or not, I 
can use one for a while and see how it 
holds up and if 1 get a headache, I can teli 
you the specifications, but it’s not easy to 
find objective measures. 

There is one way. Dis 
pi ay Mate from Sonera 
has a suite of tests for A 
color balance, focus, 
pincushioning, and all 
the other factors in¬ 
volving monitors. 

It’s easy to install 
and use, and it will 
discover and describe 
in detail problems that 
you didn't know you had. It will also 
help you tunc your monitor to its best pos¬ 
sible performance. This can be important 
if you stare at a monitor all day. 

Display Mate is self-teaching. You don’t 
need the manual; just install it and fool 


I used DisplayMate to examine a 
new ViewSonic 17 monitor. But I didn't 
need to; anybody can see that the View¬ 
Sonic 17 is beautiful. The lilt stand works, 
the controls are right up front and com¬ 
puter-controlled—they call it 
On View on-screen program¬ 
ming, and it works about the way 
you adjust your TV set's color 
with the remote control—and 
it has an Energy Star rating. 
The monitor looks great at a 
resolution of 1280 by 1024 
pixels. It works with both 
PCs and Macs. The screen is 
nearly flat. The black is black. I 
don’t know what else to say, 

I now have an NEC MultiSync 5FGp, 
a Nanao FlexScan T560i, and the View¬ 
Sonic 17. I’ve run DisplayMate on all of 
them, and they all pass nicely: good fo¬ 
cus, black screen, brilliant color, and sharp- 
edged lines. They’re all fast, and when 
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you change from Windows to DOS appli¬ 
cations, they change screen resolutions 
easily and efficiently. Some monitors don’t 
do that well. I have an older monitor that 
gives a loud click and throws gubbage on 
the screen when making that change. 

I can’t emphasize strongly enough the 
importance of a really excellent monitor 
for those who spend a lot of time staring at 
computer screens, and that becomes more 
important the older you get. My setup 
works best if the monitor is at eye level 
and approximately 30 inches from my 
nose. That means at least a 15-inch mon¬ 
itor, and a 17-inch monitor is better. CAD 
workers will want a larger monitor, but 
for writing, I find a 21 -inch monitor a bit 
large because the lines of text will be 
wider than I can take in without swing¬ 
ing my head. 

I don't know if Pen Windows 

systems will catch on. For a while, I used 
a really neat little machine called the 
Dauphin DTR-1, which had a number of 
interesting features, including Pen Win¬ 
dows. Alas, the early model I used had 
some power management problems that 
the production systems don’t have. One 
of these days I’ll try it again, because the 
little darling worked really well when it 
was working, and it was a lot of fun. 

Meanwhile, if you’re interested in learn¬ 
ing more about what Pen Windows can 
and can’t do, the best way is to get the 
Kurta VideoTablet VTS-5. Kurta made 
the pen tablet for the Dauphin system. 

The Kurta system comes with a board to 
install in your PC, a neat and fairly rugged 
tablet, the pen, and all the Pen Windows 
software, I confess I haven’t done a lot 
with this beyond getting it up and running, 
which took nothing special, I fully intend 
to do some real work with this when T get 
a bit more time. After all, Niven and I pos¬ 
tulated pen-based computer systems in our 
novel The Mote in God's Eye and its sequel 
The Gripping Hand (available in paper¬ 
back at a bookstore near you), so I have a 
bit of a stake in seeing it all come to pass. 
The VideoTablet VTS-5 makes for a pain¬ 
less way to experiment with and learn 
about pen control. 

Fm told it’s also in practical use, A 
physician keeps his patient records using a 
Kurta VideoTablet, and there are educa¬ 
tional and commercial applications. 

My SOI! Frank has been the director of 
publicity for a major resort hotel, owner 
of a mail-service business, and a partner in 
a telemarketing firm. Unlike Alex, he’s 
not a propeller head: he just wants to know 
what computers can do. Recently, he fig¬ 


ured it was time to learn more, so he took 
a privately offered course on Macs. They 
studied Adobe Premiere, Adobe Photo¬ 
shop, Sound works, and Macromedia Di¬ 
rector. The course took six weeks at two 
nights and some weekend time per week, 
and finally eight straight days of multi- 
media immersion. 

Frank has been a Mac user since he First 
saw one. He’s done ad campaigns, mass 
mailings, business plans, and so forth on 
Macs for years. I’ll let him describe the 
course. 


“Joining me were entertain menu indus¬ 
try professionals and a grandmother who 
wants to make children’s CD-ROMs. With 
backgrounds ranging from a Philips CD- 
ROM producer to a commercial director 
who makes videos for McDonald’s, we set 
off to learn the basics of video compres¬ 
sion, editing, and interactive programming. 
We started with Premiere, a potentially 
wonderful video-editing system. 

“Using a Radius Video Vision board 
installed in a Mac Quadra 900, we strug¬ 
gled to load and compress video from a 
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Canon Hi-8 camera to edit our own movie. 
We quickly learned how much informa¬ 
tion and quality drops out during com¬ 
pression. Error reports showed something 
like 10 percent to 12 percent of the video 
input was lost in compression translation. 
We did find a way to decrease that by 4 
percent by turning off external sounds and 
disabling the network. 

" Premiere is impressive, offering tran¬ 
sition devices between scenes that rival 
high-end editing suites. It includes page 
turns, clock wipes, crystal dissolves, and 


more than 20 transition-editing de¬ 
vices. If you don't mind a few 
quirks or the cost, you can be 
doing MTV-style videos of 
your friends' weddings in no 
time. 

“The problem arises when 
you need broadcast quality. 

With the speed of most hard 
drives today, you’ll drop out 
frames when you print the video 
to a Beta deck, and to solve it you’ll 
need an array drive and adapters. Unless 


you’re really slow, you’d do 
better to rent a D-2 editing 
suite at $200 an hour. It will 
save money in the long run. 
“Macromedia Director of¬ 
fers some impressive op¬ 
portunities as a CD-ROM 
authoring tool. With its 
LINGO-based program¬ 
ming language, Director 
translates bit by bit from 
Mac to PC systems. It’s one 
of the few programs that will do that. 

“You can import all your elements into 
a casting area in Director and then set it 
up on your stage. Music, text, images, and 
moving video all translate easily into Di¬ 
rector. You will find problems with the 
programming and the interactivity. Direc¬ 
tor uses LINGO to program intricate— 
and not-so-intricate—decision trees. I’m 
told it is a close second to C programming 
and is a major stumbling block for non- 
computer types seeking refuge from DOS 
in the Mac environment. I got lost. 

“I think Til hire a professional.” 

What Frank learned is that while desk¬ 
top hardware is almost good enough for 
broadcast-quality work, and the software is 
almost good enough for professional-qual¬ 
ity editing, there’s still a bit of a way to 
go. The small-computer world has come a 
long way from 7- by 9-pixel monochrome 
characters displayed on a 16-row hy 64- 
col umn screen. As 1 reported last month, 
my new Pentium system is capable of dis¬ 
playing on a good monitor color pictures of 
quality comparable to drugstore-developed 
Kodak photographs; but we’re noi quite 
to broadcast-quality desktop video edit¬ 
ing. This time next year that may not be 
true. Slay tuned. 

Speaking of desktop video, we've 
had a Video Labs FI excam camera since 
before the earthquake. You’ve probably 
seen this: a little CCD (charge-coupled de¬ 
vice) camera eye smaller than a golf ball 
atop a long, flexible gooseneck. It looks 
like a miniature cyclopean snake, which I 
suspect is what the designer intended. 

Anyway, it brings video into your sys¬ 
tem through a standard video input. The 
camera focuses from A inch to infinity and 
captures quite acceptable color even at low 
light levels. It has good auto white bal¬ 
ance. It*s easy to use and a lot of fun. If 
you want your computer to see you—-as, 
for instance, in a video-interactive con¬ 
ference—this is a good tool to do it with. 

The game of the month is Micro- 
Prose Software’s XCOM: UFO Defense. 
It’s probably going to be the game of the 
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year. If I describe it—you're in charge of 
defending the Earth against an invasion of 
aliens in flying saucers with systems rem¬ 
iniscent of the late, lamented UFO TV se¬ 
ries, a strategy and role-playing game— 
you'll think this is something nobody will 
want, I sure thought that from the de¬ 
scription on the box, and Fd tossed it in 
the discard pile when my friend Rich 
Heimlich called to tell me I should try it. I 
thought at first that he was nuts. 


Hours later I emerged to see it was dawn 
outside. Last night, Alex and I stayed up 
until dawn with it again. People, this game 
is addictive. You have been warned. 

The CD-ROM of the month is a series 
that's not loo dramatic unless you're In 
the professions. While others have been 
doing whizbangs, Lightbinders (2325 
Third St, Suite 320, San Francisco, CA 
94107, (415) 621-5746) has been quietly 
using CD-ROMs to publish professional 


journals that are available from the spon¬ 
soring organizations. 1 have ASBMB's 
Journal of Biological Chemistry and the 
Protein Society's Protein Science Collec¬ 
tion from Cambridge University Press, 
which integrates interactive 3-D molec¬ 
ular models directly into the research ar¬ 
ticles, Lightbinders has a number of oth¬ 
er interesting science publications and is 
doing many of the things I predicted 
would be done with CD-ROMs back 
when I first learned about them. 
If you're in the sciences, you 
should know about them. 

The first book of the month 
is Cheryl Currid's Computing 
Strategies for Reengineering 
Your Organization (Prima Pub¬ 
lishing, 1993). If s a readable 
introduction into modem high- 
tech management strategy. 
There are a kazillion books on 
how to get on-line. The one I 
fancied this month is by Sharon 
Fisher and Rob Tidrow, Riding 
the Internet Highway ( NRP, 
1994). There's a lot of solid in¬ 
formation well presented here. 
Finally, Lt. Phillip Pournelle 
was Officer of the Deck when 
the helicopter carrier Tripoli 
left San Diego harbor for de¬ 
ployment to the Persian Gulf 
He's carrying one of the latest 
Zenith color laptop computers 
for what may be the most stren¬ 
uous torture test I can devise. 
So far he loves it. Stay tuned 
for details. 

Next month promises to be 
even more hectic than this: 
Roberta and f celebrate our thir¬ 
ty-fifth anniversary with a trip 
to Victoria, British Columbia. 
This time, we can afford to stay 
in the Empress Hotel instead of 
just hiking up there to have 
breakfast. On the way, we'll 
visit Lite Microsoft campus. ■ 


Jerry Pournelle holds a doctorate in 
psychology and is a science fiction 
writer who also earns a comfortable 
living writing about computers pres¬ 
ent and future. Jerry welcomes read¬ 
ers ' comments and opinions. Send a 
self addressed, stamped envelope to 
Jerry Pournelle, c/o BYTE, One 
Phoenix Mill Lane, Peterborough , 
NH 03458. Please put your address 
on the letter as well os on the enve¬ 
lope . Due to the high volume of let¬ 
ters , Jerry cannot guarantee a per¬ 
sonal reply. You can also contact him 
on the Internet or BIX at jerryp 
@ bix.com* 


For More Information 


I recoin mend Applied Statistical 
Forecasting ($39.95) for those 
who want to know a lot more 
about the subject. If you just 
want to use forecasting models, 
Forecast Pro ($595; Forecast 
Pro XE, $995) is still the best 
program of its kind I know of. 
Contact Business Forecast 
Systems, 68 Leonard St, 

Belmont, MA 02178, (617) 
484-5050; fax (617) 484-9219. 
Circle 1148 on Inquiry Card. 

Braincet ($249; $99 special until 
October 30) is about as painless 
an introduction to neural networks 
as I know. Contact Promised Land 
Technologies, Inc., 195 Church 
St., Eighth Floor, Mew Haven, CT 
06510, (800) 243-1806 or (203) 
562-7335; fax (203) 624-0655. 
Circle 1147, 

DlsplayMate for Windows ($79; 
DtsplayMate Professional, $249; 
Standard DispJayMate, $149) will 
help you tune your monitor to fts 
best possible performance. 
Contact Sonera Technologies, 

P.Q. Box 565 r Rumson. NJ 07760, 
(800) 932-6323 or (908) 747- 
6886; fax (908) 747-4523. 

Circle 1148. 

Elastic Reality (Windows, $495; 
Mac/Power Mao, $349.95; 

Silicon Graphics, $2995) produces 
effects on a Mac with QuickTime 
that I wouldn't have believed 
you could get without a Silicon 
Graphics system. Contact 
Elastic Reality, Inc*. 925 Stewart 
St., Madison, Wl 53713, (60S) 
273-6585; fax (608) 271-1988. 
Circle 1149. 

If you want your computer to see 
you—as for instance in a video¬ 
interactive conference— Flexcam 
($595; Flexcam Pro for S-Video, 
$795) Is a good tool to do it with. 
Contact VldeoLabs, Inc., 10925 
Bren Rd. E, Minneapolis, MN 
55343, (612) 897-1995; fax (612) 
897-3597. Circle 1150. 


If you like storyboardIng, you'll like 
Inspiration (introductory price of 
Windows version, $129; Mac 
version, $295). Contact 
Inspiration Software, 2920 
Southwest Dolph Court, Suite 3, 
Portland. OR 97219, (800) 877- 
4292 or (503) 245-9011; fax 
(503) 246 4292, Circle 1151. 

Libraries and institutions only 
can subscribe to Lightbinders' 
Journal of Biological Chemistry 
CD-ROM (call for price) by 
contacting ASBMB. 9650 
Rockville Pike, Bethesda, MD 
20814, (301) 530-7154; fax (301) 
571-1824. Circle 1152, 

If I were going to set out to build 
an Investment expert system, Fd 
want NeuroVeSt Journal (U.S., 

$85 per year; Canada, $90 per 
year; international. $95 per year; 
subscription price includes a disk 
with 20 years of data on the stock 
market). Contact NeuroVe$t 
Journal, P.O. Box 764, Haymarket, 
VA 22069, phone and fax (703) 
754-0696. Circle 1153. 

Once it's installed, Norton 
Desktop for Windows ($179) 
works quite well. It's much more 
intuitive than Program Manager, 
and it sure is loaded with features, 
including a virus checker. Contact 
Symantec Corp.. 10201 Torre 
Ave. r Cupertino, CA 95014, (800) 
441-7234 or (503) 334 6054; fax 
(503) 334-7473. Circle 1154. 

Lightbinders' Protein Society's 
Protein Science Collection CD 
ROM (call for price) is available 
from Cambridge University Press, 
Journals Dept., 40 West 20th 5t., 
Mew York, NY 10011* (212) 924 
3900 ext, 334; fax (212) 691- 
3239. Circle 1155. 

I was never fond of Windows 
shells, but SideBar ($59.95) sure 
works, and l like it. Contact 
Quarterdeck Office Systems, 150 
Pico Blvd., Santa Monica, CA 
90405, (800) 354-3222 or (310) 
392-4218; fax (310) 3144217. 
Circle 1158. 


If you still use DOS and don't 
know about Sidekick (DOS 
version, $69.95: Windows version, 
$29.95} t you’re missing 
something. Contact Borland 
International, 1800 Green Hills 
Rd„ Scotts Valley, CA 95067, 
(408) 438-5300; fax (408) 439- 
9344. Circle 1157, 

Uninstaller 2 ($69 95) looks 
at your IMI flies, finds lines that 
reference nonexistent software, 
and gives you Jots of warning 
before it actually wipes anything 
out. Contact MicroHelp, Inc., 

4359 Shailowford industrial 
Pkwy,, Marietta. GA 30066, (800) 
922-3383 or (404) 516-0899; 
fax (404) 516-1099. Circle 1158. 

The VldeoTablet VT5-5 ($1495) 
makes for a painless way to 
experiment with and learn about 
pen control. Contact Kurta Corp., 
3007 East Chambers St., Phoenix. 
AZ 85040, (800) 445-8782 or 
(602) 276-5533; fax (602) 276- 
9007. Circle 1159. 

Anybody can see that the 
ViewSonic 17 ($1045) Is 
beautiful . The tilt stand works, 
the controls are right up front 
and computer-controlled, 
and it has an Energy Star rating. 
Contact ViewSonic. 20480 
Business Pkwy,. Walnut, CA 
91789, (800) 888-8583 or (909) 
869-7976: fax (909) 869 7958. 
Circle 1160, 

XCQM: UFO Defense (call for 
price) is addictive. You have been 
warned. Contact MicroProse 
Software. 180 Lakefront Dr,, Suite 
120, Hunt Valley, MD 21030, 

(800) 879-7529 or (410) 771 
1151; fax (410) 771-1174. 

Circle 1161. 


222 BVTE OCTOBER 19M4 












Exabyte’s 

solutions 

capacity, 


family of 
sets new 
price and 


tape storage 
standards for 
p e rforma nee. 



Now that’s real family valu 




°°* 

/j / f f/ff/f/Jf/r? ''///jw/inri 


We re the only' company in the world that builds high capacity, value pricing and superior performance into all three of the fastest 
growing tape technologies—8mm, 4mm and SCSI-based quarter-inch minicartridge. Our full-height, half-heighr and 3.5-inch cartridge 
tape drives, 8mm and 4mm Automated Storage Management u libraries, and Exabyte-certified media and supplies serve your diverse data 
storage requirements. 

This multi-technology leadership allows single-supplier access to a broad range of data storage products for single 
PC workstations up to large networks and midrange systems. mm * pH cH ® 

So if you’re searching for real family values in tape storage solutions backed 
by world-class support call your Exabyte sales representative or L-800-866-60G2 today. 

And see why the Exabyte family sets new standards for capacity, price and performance. 

Circle 99 on Inquiry Card (RESELLERS: 100) 
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Were Backing It Up. 




Esahyte is a registered trademark and Automated Stonge Management Ls a Trademark of Exabyte Corporation * UIU0 W. S2nd Si. * Lenexa, KS 662 14 USA * Phone (913) 492-6002 * Fax (9l3) 492-2465 * Exabyte Corpot 




















Portable Speech 
Synthesizer 

Lightweight and portable, the 
DECtalk Express Speech Syn¬ 
thesizer provides expanded PC 
capabilities tor individuals who 
are blind or visually Impaired or 
have learning disabilities. Com¬ 
patible with PCs and Macs, the 
synthesizer converts ASCII text 
to synthesized speech output, 
which lets you hear computer- 
monitor-screen contents, database contents, and other text. 
The iess-than-1-pound unit has a speaking-rate range of 75 
to 650 wpm, a user volume control, speech options, com¬ 
prehensive pronunciation rules and controls, and a large 
integrated dictionary. It connects to your computer via the 
serial port. The uoit retails for $1195. 

Contact: Digital Equipment Carp., Maynard, MA f 
(800) 344-4825 or (800) 722-9332. 

Circle 1271 on Inquiry Card. 



PLAIN AND FANCY FAXING 

You can use the Fax pi us 9624 
plain-paper fax modem (from 
$399) as a stand-alone unit or 
connect it to your PC. When con¬ 
nected to a PC, the modem lets 
you send and receive faxes from 
your computer even if the PC 
is not turned on. Incoming faxes 
are stored in the Faxplus's l MB 
of memory (which is expandable 
to 8 MB); if the unit's memory 
becomes full, it can automati¬ 
cally turn on your printer. The 
net work-compatible modem is 
from Advanced Image Commu¬ 
nications (Orinda, CA). 

Phone; (510) 254-5400 L 

Circle 1274 on Inquiry Card. 


PCMCIA MODEM 

A voice/fax/data modem card, 
the 5T1414L ($299) supports 
voice-mail, mailbox, and fax- 
back capabilities. Microphone 
and speaker interfaces let you 
record and listen to messages 
directly, and a battery-saving ul¬ 
tra low-power sleep mode drops 
the power consumption to less 
than 4mA. From Smart Modular 
Technologies (Fremont, CA), the 
PCMCIA modem provides full- 
duplex data communications and 


send-and-receive fax capability 
at 14.4 Kbps, The auto-dial and 
autoanswer modem is V.42- and 
V.42bis-compliant. 

Phone: (5 JO) 623-1231. 

Circle 1275 on Inquiry Card. 

MPEG PLAYBACK 

An MPEG decoder card from 
VideoLogic (Cambridge, MA), 
MPEG Player ($349) provides 
MPEG video and audio playback 
via the VESA Media Channel. 
The card uses the company's Pow- 
erStream video processor with 
the SmoothScale image-enhanc¬ 
ing algorithm, which transforms 
small MPEG video clips into full- 
motion movies at any window 
size. Video playback is as fast as 
30 frames per second. 

Phone: (617) 494-0530. 

Circle 1275 on Inquiry Card. 


AUDIO OBJECT UNKING 

A 16-bit sound card that comes 
bundled with three sound pack¬ 
ages, the Audio Rock-It/16 ($129) 
is compatible with Windows 3,1, 
Windows Sound SysLem 2.0, 
and Ad Lib/Sound Blaster 2.01. 
In addition to supporting WAV 
and MIDI files, the Advanced 


Digital Systems’ (Cerritos, CA) 
card supports OLE. 

Phone; (800) 888-5244 or 
(310) 926-1928. 

Circle 1277 on Inquiry Card. 


GRAPHICS RIDE THE PCI BUS 

A 64-bit PCI local-bus graphics 
accelerator card, the Power- 
Graph Pro PCI ($299) has a 64- 
bit internal data path and can 
support a bandwidth in excess of 
200 MBps. The 2-MB, DRAM- 
based card from STB Systems 
(Richardson, TX) has an on¬ 
board BIOS and provides GUl- 
acceleration features, such as lin¬ 
ear addressing, hardware cursor, 
pattern fills, B1TBLT, and col¬ 
or expansion. 

Phone; (214) 234-8750. 

Circle 1275 on Inquiry Card. 


DIRECT CELLULAR LINK 

The Cellular Direct PCMCIA 
modem ($329) from Apex Data 
(Pleasanton, CA) plugs direcUy 
into the data-access port on a 
cellular phone, eliminating the 
otherwise required data-interface 
box. The Cellular Direct stores 
information about your phone in 



ROM, which allows the modem 
to instandy recognize the type of 
cellular phone being used and 
to automatically provide the dial 
tone. Celeritas’s Throughput X- 
Cellerator technology improves 
the modem's cellular data and 
fax throughput regardless of the 
error-correction protocol in use. 
Phone; (510) 416-5656. 

Circle 1279 on Inquiry Card. 


LOCALTALK TO ETHERNET 

Pocket-size LocalTalk-to-Ether¬ 
net bridges, the Mini EtherPrim 
($439) and Mini EtherPrint Plus 
($529) connect your Local Talk 
devices, such as Macs, printers, 
modems, and PDAs (personal 
digital assistants), to Ethernet 
networks. From Dayna Commu¬ 
nications (Salt Lake City, UT), 
the bridges support a BNC and 
an RJ -45 connection. If a power 
outage takes place, the units will 
come back on-line and restore 
their connections automatically. 
Mini EtherPrint supports one or 
two LocalTalk devices; Mini 
EtherPrint Plus supports up to 
eight devices. 

Phone: (SOI) 269-7200 , 

Circle 1280 on Inquiry Card. 

ETHERNET CD TOWER 

A network-ready CD tower sub¬ 
system, Lhe CD Tower-7 Ether¬ 
net ($6995) includes a built-in 
Ethernet interface and a quad¬ 
ruple-speed drive. The unit at¬ 
taches to an unused Ethernet 
connection on your existing net¬ 
work, providing all workstations 
with access to individual CDs. 
From Procom Technology (Ir¬ 
vine, CA), die CD Tower-7 unit 
provides you with a maximum 
storage capacity of 4.5 
GB, SCSI-2 interfaces, 
access times as fast as 
200 ms, and sustained data 
transfer rates greater than 600 
KBps. The unit is also avail¬ 
able with double- or triple-speed 
drive mechanisms. 

Phone: (714) 852-1000. 

Circle 1281 on Inquiry Card. 
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PROJECT IN FULL COLOR ► 

The video- and audio-capa¬ 
ble ProColor 150() LCD pro¬ 
jection panel ($3799) fea¬ 
tures a 16.7-million-color 
palette to display 24-bit dig¬ 
itized color photographs at 
640 by 480 pixels. The unit 
has the ability to accept a 
direct feed from a video camera 
or play back videotapes. External 
audio signals are accepted from 
any source, including wireless mi¬ 
crophones. From Boxlight (Pouls- 
bo, WA), the panel is compatible 
with desktop, laptop, and note¬ 
book computers. 

Phone: (800) 762-5757 or 
(206) 779-4479. 

Circle 1286 on Inquiry Card. 


FLEXIBLE VIEWING 

The FlexScan T2M7 ($1299), 
a 17-inch monitor from Nanao 
(Torrance, CA), features Screen- 
Manager, which is built into the 
microprocessor and displays all 
vital image controls on-screen; 
SuperErgoCoat antiglare and 
anti-radiation coating; and ex¬ 
tended scanning frequencies as 
high as 30 to 85 kHz horizontal¬ 
ly and 55 to 160 Hz vertically. 
A WideView feature allows the 
T2M7 to display edge-to-edge 
images, and a 75-ohm termina¬ 
tion switch lets you interconnect 
several monitors and display the 
same screen. The monitor incor¬ 
porates Sonnetech’s Colorific 
color management software. 
Phone: (800) 800-5202 or 
(310) 325-5202. 

Circle 1282 on Inquiry Card. 



floppy drive controller; the 
Tape510 parallel port unit ($599) 
is compatible with the bidirec¬ 
tional enhanced parallel port. The 
drives also read QIC-40, QIC- 
80, and Irwin formatted tapes. 
Phone: (801) 778-1000. 

Circle 1283 on Inquiry Card. 


ENTER THE ALPHA WORLD 


500 MB, or 1 GB. The Mach 1- 
166 system is from NekoTech 
(Irvine, CA). 

^ Phone:(714)580-0055. 

Circle 1284 on Inquiry Card. 

PERSONAL PRINTING OF GRAPHICS 

The Epson Stylus 800+ ($359) 
prints at 165 cps in letter-quality 
mode and 250 cps in draft mode 
with a print resolution of 360 
by 360 dpi. Capable of producing 
enhanced graphics, the Epson 
America (Torrance, CA) printer 
has seven standard fonts, four 
of w hich are scalable. A micro¬ 
weave function reduces banding. 
Phone: (800) 289-3776 or 
(310) 782-0770. 


Based on the DEC Alpha AXP 
21066 chip, the NekoTech Mach 
1-166 system (from $3995) has 
a clock rate of 166 MHz, which 
is upgradable to 200 MHz. The 
desktop computer has 1 MB of 
cache memory; system memory 
ranges from 16 to 256 MB. Mass 
storage is achieved via a 1.44- 
MB floppy drive and a hard 
drive with a capacity of 250 MB, 


Circle 1285 on Inquiry Card. 

NETWORK ADAPTERS 

The Madge Smart 16 Ringnode 
Token Ring adapter ($295) has 
128 KB of RAM that provides 
buffer space for data frames and 
allows protocols to be down¬ 
loaded onto it. The preconfigured 
Madge Networks (San Jose, CA) 


HIGH-STORAGE BACKUP 

A QIC (quarter-inch cartridge) 
tape-backup drive based on the 
QIC 3010 minicartridge stan¬ 
dard, the Tape510 stores 255 MB 
of data (510 MB with compres¬ 
sion) using standard tape car¬ 
tridges and 340 MB (680 MB 
with compression) using ex¬ 
tended-length cartridges. From 
Iomega (Roy, UT), the internal 
Tape510 ($399) plugs into the 


unit supports the ISA bus and is 
available in STP and UTP ver¬ 
sions. The adapter ships with the 
company’s Smart LAN Support 
Software 4.2. 

Phone: (800) 876-2343 or 
(408) 955-0700. 

Circle 1287 on Inquiry Card. 

The NW2000 WAN adapter 
($599) from Eagle Technology 
(San Jose, CA) provides con¬ 
nectivity between remote Net¬ 
Ware networks running NetWare 
Multiprotocol Router 2.11. The 
adapter supports frame-relay ser¬ 
vices and has 256 KB of mem¬ 
ory. The unit’s two ports can be 
configured for V.35 and RS-232 
interfaces. 

Phone: (408) 577-3900. 

Circle 1288 on Inquiry Card. 


REMOVE THE JITTER 

Designed by Chipcom (South- 
borough, MA) for its high-end 
ONcore Switching System, the 
ONcore Token Ring Jitter At¬ 
tenuator Card ($795) installs on 
any ONcore token-ring module 
with ring-in/ring-out connection 
capability. The daughtcrcard 
eliminates jitter from signals 
coming in from existing rings. 
Phone: (508) 460-8900. 

Circle 1289 on Inquiry Card. 


PAGER PROVIDES INDEPENDENCE 

Mac-based, the NeuroPage pag¬ 
ing system ($10,000; software 
only, $1500) provides indepen¬ 
dence and mobility to cognitive¬ 
ly disabled people. The system 
replaces an attendant with an 
intelligent pager that receives 
timed alphanumeric messages 
that cue the patient when to take 
action. From Hersh & Treadgold 
(San Jose, CA), the pager beeps 
or vibrates to alert the patient 
that a message up to 240 char¬ 
acters long has arrived; a feed¬ 
back mechanism confirms that 
the patient has received and act¬ 
ed on the message. 

Phone: (408) 997-7017. 

Circle 1290 on Inquiry Card. 



Approaching V.34 


A V.fast-class 28.8-Kbps 
external data/fax mo¬ 
dem, the 2842EX ($299) 
comes with a high-speed 
serial card that includes 
two ports, has IRQ set¬ 
tings 2 through 5 and 7, 
is compatible with the 
16550 UART and RS-232 
interfaces, and supports 
COM port levels 1 
through 8. The modem 
adjusts its speed auto¬ 
matically to accommo¬ 
date noisy phone lines 
and slower connected 
modems or fax machines 
and runs self-diagnostics 
each time it’s turned on. The unit is compatible with Group 
III Class 1 and 2 and has 14.4-Kbps send-and-receive capa¬ 
bilities. When the V.34 protocol is ratified, upgrades will 
be available at no cost. 


Contact: CalCom Products, Placentia. CA t (714) 961-1888. 

Circle 1272 on Inquiry Card. 
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What’s New 


Hardware 



VIEW SLIDES ON 
YOUR MONITOR ► 

The FlexCam Scien¬ 
tific desktop video 
camera (from $995) 
has a standard 8mm 
C-mount lens that 
precisely images sci¬ 
entific objects, in¬ 
cluding x-rays, for 
display on computer monitors or 
frame grabbers. Compatible with 
most industry microscopes, the 
camera has an optional micro¬ 
scope adapter ($195) that lets 
you focus the lens down to 1 
inch to effectively produce a 
microscopic magnification of 50 
to 1 when viewed on a 25-inch 
monitor. From VideoLabs (Min¬ 
neapolis, MN), the camera dis¬ 
plays NTSC or PAL color im¬ 
ages in low-light conditions. 
Phone: (612) 897-1995. 

Circle 1292 on Inquiry Card. 

NEURAL NETWORKING 

A neural-network coprocessing 
board for the PC, the Model 
I(X)0 NeuroEngine ($4995) lets 
you train and run neural net¬ 
works on your PC at high speed. 
The multiple-instruction, multi- 
ple-data-stream coprocessor 
board operates under DOS and 
runs up to 140 million connec¬ 
tions per second. You can con¬ 
figure up to 10 of the boards as 
a parallel processor to execute 
1.4 billion connections per sec¬ 
ond. You can also interconnect 
neural networks of different ar¬ 
chitectures simultaneously with 
one or several of the boards from 
Telebyte Technology (Green- 
lawn, NY). 

Phone: (800) 835-3298 or 
(516) 423-3232. 

Circle 1291 on Inquiry Card. 

NOTEBOOK CHATTER 

A battery-powered Pentium note¬ 
book with speech input, the 
Chatterbook IJ (from $6439) has 
a 5000- to 60,000-word active 
vocabulary and dictation speeds 
of up to 100 wpm. From Natural 


Input Technologies (Cortland, 
NY), the Chatterbook 11 includes 
24 MB of RAM (expandable to 
40 MB); a removable 250-MB 
hard drive (expandable to 540 
MB); both Type II and Type III 
PCMCIA slots; a built-in track¬ 
ball; a monochrome, dual-scan 
passive-matrix or active color- 
matrix screen; and a wired or 
wireless headset. 

Phone: (800) 295-6484 or 
(607) 758-5000. 

Circle 1293 on Inquiry Card. 

BOARD THE SBUS 

A dual-processor SB us board for 
the Sun SparcStation 2, the 
SB32C2 ($2500) from Commu¬ 
nication Automation & Control 
(Allentown, PA) provides 1 MB 
of zero-wait-state private SRAM 
and four CD-quality audio I/O 
channels. The board supports 
master and slave transfer modes 
and can sustain DMA transfers 
to and from the DSP’s memory 


at speeds of 3.5 MBps. An 80- 
pin connector allows mezzanine 
boards to access the SB32C2’s 
DSP serial ports, interrupt lines, 
DSP memory space, and codec- 
control lines. 

Phone: (800) 367-6735 or 
(610) 776-6669. 

Circle 1294 on Inquiry Card. 


24-BIT SCANNER 

The Vista-S6 ($945) is a 1200- 
dpi, 24-bit flatbed color scanner 
with a SCSI-2 interface, micro 
stepping motors, and 256-KB 
bus-caching buffers. Able to 
scan a full 8! 6 - by 11-inch image 
in 7 seconds for gray-scale and 
in 21 seconds for color at 200 
dpi, the scanner has an optical 
resolution of 600 by 300 dpi and 
a maximum resolution of 1200 
by 1200 dpi with UltraView soft¬ 
ware interpolation. From Umax 
Technologies (Fremont, CA), the 
Vista-S6 includes descreening, 
color-calibration, and automat¬ 
ic-scan capabilities. 
Phone:(800)562-0311 or 
(510) 651-8883. 

Circle 1295 on Inquiry Card. 


SERVER PROTECTION 

Targeted at devices such as net¬ 
work servers, the OnGuard LI- 
2400 UPS ($1999) from Clary 


(Monrovia, CA) includes a built- 
in microprocessor and an RS- 
232 interface that enable real¬ 
time communications across the 
network between the UPS and 
workstations, servers, or network 
management stations. SNMP- 
and Novell NMS-compatible, 
the unit features DOS or Win¬ 
dows menu-driven diagnostic 
software that provides real-time 
utility-line analysis, inspects the 
battery condition, and provides 
power-event and data logs. 
Phone: (800) 442-5279 or 
(818) 359-4486. 

Circle 1296 on Inquiry Card. 

SOUND FOR A PRO 

The Golden Sound Pro 16 Plus 
sound card ($299) includes a 
built-in Yamaha OPL4 wave- 
table sound-quality chip that sup¬ 
ports all the major sound stan¬ 
dards. From Toptek Technology 
(Baldwin Park, CA), the sound 
card includes 16-bit recording 
and playback, a built-in SCSI-2 
CD-ROM interface, a data trans¬ 
fer rate of 10 MBps, speaker-out 
at 4 W per channel, selectable 
line-out or phone-out, and sup¬ 
port for SCSI-1 and SCSI-2 CD- 
ROM drive interfaces. 

Phone: (800) 874-4425 or 
(818)960-9211. 

Circle 1297 on Inquiry Card. 


Modular Power Protection 

A modular power-protection system, the Max 
AllPath 6 ($99) has six protected and filtered 
130-VAC, 50-/60-Hz AC outlets. A master 
power switch provides control over five of the 
receptacles; the sixth remains live at all times. 
The device has a surge-protection rating of 
330 V and can dissipate 672 joules of heat 
energy. Its peak impulse current capacity is 
40,000 A, and it has a 15-A circuit breaker. 
Expandable via snap-in modules ($29 each), 
the system is currently available for use with 
modems, phones, and LANs; future modules 
will be available for BNC, 10Base-2, RS-232, 
ISDN, and leased-line connections. 

Contact: Panamax. San Rafael. CA. (800) 472-5555 or (415) 499-3900. 

Circle 1273 on Inquiry Card. 
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with MusicTime 

YOUR SOUND CARD 
PLAYS MORE 


HAN GAMES 


Soprano 


IlMUUUU'Jl JL..JUl..JL.JL..a.U..JI 


Tenor 


NEW QWERTY 
KEYBOARD INPUT 
ALLOWS YOU TO PLAY YOUR PC 
KEYBOARD LIKE A PIANO AND 
INSTANTLY CREATE BEAUTIFULl SHEET 
MUSIC RICHT BEFORE YOUR EYES! 


MusicTime is the most entertaining way to make 
music with your sound card, multimedia computer, 
or MIDI instrument. 

Write songs, create lead sheets, arrange for small 
combos, compose hit singles, orchestrate church 
music, or simply explore music with nothing more 
than MusicTime and your sound card. 

Play your music into the computer with your 
MIDI or computer keyboard, and MusicTime records 
and displays your composition. Use MusicTime’s 
award-winning interface to arrange your music for 
virtually any instrumental or vocal group. Create, 
play, print. It’s that easy! 
f I 

COLOR LETS YOU SEE INDIVIDUAL 
PARTS INSTANTLY. 


FT 


LJLI1111JL.J11.11J»I1J11L,11L1JL11L 


ISN’T IT TIME YOU 
STARTED PLAYINC 
MUSIC AGAIN? $ 

Call today: 

1 - 800 - 443-3210 

to order or for a dealer near you! 

Circle 128 on Inquiry Card. 
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What’s New 


Software 



Communicate Ideas Graphically 


A multipurpose drawing tool, Visual Thought employs object- 
oriented technology to create and edit diagrams and has the 
ability to draw shapes and make rubber-banding connections 
between objects. For Unix workstations running SunOS 4.1.3 
with Open Windows 3, Visual Thought is designed to get ideas 
onto the screen graphically, such as in presentation graphics, 
flowcharts, and diagrams. One hundred levels of multiple undo 
and redo let you play what-if games with drawings. A floating 
license costs $995; a node-locked license costs $595. 
Contact: Confluent San Francisco* CA. (4}5) 586-8700. 

Circle 1298 on Inquiry Card. 


KERNEL-LEVEL DEBUGGER 

SingleSlep++ ($2795), a multi¬ 
tasking version of Software De¬ 
velopment Systems* (Oak Brax>k, 
IL) SingleStep for U.S. Soft¬ 
ware’s SuperTask system, pro¬ 
vides you with real-time kernel 
awareness for real-time embed¬ 
ded applications. Windows-com¬ 
patible. SingleStep++ is an inte¬ 
grated package of debugging, 
program- bui Id mg, code-genera¬ 
tion, and analysis tools. 

Phone: (70S) 368-0400. 

Circle 1302 on Inquiry Card. 

GET HELP FOR YOUR 
NEST EGG 

A complete financial-planning 
guide. Nest Egg Builder ($69.95) 
from Personal Vision (South Den¬ 
nis, MA) has Q&A, Personal, 


and AiiiLly&is sections to help you 
set up a savings plan for special 
events, such as going to college, 
taking a vacation, or retirement. 
The Analysis section lets you 
creaLe various scenarios for your 
net worth by changing variables 
such as retirement age and in na¬ 
tion rate, and you can see how 
much income you can expect 
from Social Security, pension 
funds, and personal savings. 
Phone: (800) 764-2235 or 
(508) 760-2233. 

Circle ±324 an Inquiry Card. 

ZIP INTO VISUAL BASIC 

A da ta-compression toolkit for 
Visual Basic for Windows, Dv- 
naZU 5 VBX ($199 per developer 
station) has its own built-in ZIP 
encoding and decoding logic. 


DynaZIP VBX lets 
you incorporate 
into your programs 
the ability to read, 
test, create, mod¬ 
ify, and write in¬ 
dustry-standard 
ZIP files. From 
Inner Media (Hol¬ 
lis, NH), DynaZIP 
VBX can read and 
write files com¬ 
patible with ver¬ 
sion 2.04G of PK- 
Ware’s PKZIP. 
Phone: 

(800) 962-2949 
or (603) 465-3216. 

Circle ±304 
on Inquiry Card. 

EASY ACCESS TO INTERNET 

A fully integrated and customiz¬ 
able Windows application for ac¬ 
cessing the services and infor¬ 
mation available on the Internet, 
the OLE 2,0-compatible Inter- 
Ap ($295) includes an E-mail 
system that conforms to the 
MAPI standard. Ne[Scripts, a Vi¬ 
sual Basic scripting language, 
lets you create macro agents that 
automatically retrieve informa¬ 
tion from Internet databases. The 
package is from California Soft¬ 
ware (Corona del Mar, CA). 
Phone: (714) 729-4224. 

Circle ±305 on Inquiry Card- 

OS/2 DISK MANAGEMENT 

EZRuid Lite for OS/2 ($195) 
uses disk mirroring, data strip¬ 
ing, and disk spanning to create 
software-managed disk arrays 
for OS/2 desktop 
systems. From Pro 
Engineering (Ot¬ 
tawa, Ontario, Can¬ 
ada), EZRaid Lite 
supports any disk 
interface, including 
IDE, SCSI, and 
ESDI, 

Phone: 

(6/3) 738-3864. 

Circle ±305 
on Inquiry Card. 


HARD DISK RECOVERY 

A disaster-recovery software util¬ 
ity, PCResc-U ($39) from Elia- 
Shim Microcomputers (Tampa, 
FL) is based on a bootable rescue 
floppy disk that’s created when 
your system is running. The util¬ 
ity records to the rescue disk 
such recovery information as 
CMOS setup, the master boot 
record of the first hard disk, the 
partition table, track 0 of the first 
hard disk, the boot record of the 
boot drive, the chain of partitions 
and boot sectors of all installed 
drives, and start-up files. Three 
PCResc-U modules allow you to 
create and execute the rescue 
disk as well as monitor the sys¬ 
tem for changes. 

Phone: (806) 677-1587 or 
(813) 744-5J 77 , 

Circle ±307 on Inquiry Card. 

PRESENTATION SPOTLIGHT ▼ 

Harvard Spotlight for Windows 
($129) from Software Publish¬ 
ing (Santa Clara, CA) lets you 
organize, rehearse, and deliver 
your Windows-based presenta¬ 
tions more effectively. Designed 
to work with presentation-graph¬ 
ics packages, such as Power¬ 
Point, Freelance Graphics, and 
Harvard Graphics, Harvard Spot¬ 
light helps you control the flow 
and delivery of your presenta¬ 
tion with features such as Slide 
Locator, Presentation Notes, 
Current Audience Slide, Next 
Slide Preview, and Timing & 
Pacing information. 

Phone: (800) 336-8360 or 
(408) 986-8000 L 


Circle ±308 on Inquiry Card. 
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Software Update 



CHANGE ANY VIEW ON 
YOUR SCREEN ► 

A Windows productiv¬ 
ity tool. Any View Pro¬ 
fessional ($99.95) man¬ 
ages system memory so 
that you can work in 
many applications si¬ 
multaneously without 
having to constantly re¬ 
adjust your system. The 
Binar Graphics (San Rafael, CA) 
utility also accelerates graphics 
in Windows by up to 25 percent, 
provides on-the-fly color-depth 
switching and resolution chang¬ 
ing, and calibrates the screen col¬ 
or to match your specifications. 
Phone: (800) 228-0666 or 
(415) 491-4182. 

Circle 1313 on Inquiry Card. 


Almond Test Search and Al¬ 
mond File Find tool searches for 
user-specified text patterns in 
one or more files, locating files 
whose names match a specified 
pattern. The Almond UnRe- 
move file-recovery tool enables 
you to recover accidentally de¬ 
leted files. 

Phone: (415) 968-5100. 

Circle 1301 on Inquiry Card. 


you have a choice of program 
ming languages. 

Phone: (800) 637-7740 or 
(408) 447-1415. 

Circle 1314 on Inquiry Card. 


REMOTE CONTROL VIA SOCKETS 

A remote-control, file transfer, 
and chat software package. Re¬ 
motely Possible/Sockets (from 
$298) supports TCP/IP via the 
Windows Sockets interface. The 
Avalan Technology (Holliston, 
MA) software provides commu¬ 
nications across computers, in¬ 
terconnected networks, and a va¬ 
riety of operating systems. 
Phone: (800) 441-2281 or 
(508) 429-6482. 

Circle 1310 on Inquiry Card. 


SUN SPARC UTILITIES 

The Almond Utilities for Sun 
SPARC ($495) is the most re¬ 
cent of the Almond Utilities for 
Unix. From AlmondSeed Soft¬ 
ware (Mountain View, CA), the 
software diagnoses hard disk 
problems, manages files, and re¬ 
places some of the more un¬ 
wieldy Unix system tools with 
its own tools. Among these tools 
are the Almond Disk Explorer, 
the Almond ScrubDisk, and the 
Almond Change Directory. The 


DEVELOP DCE APPLICATIONS 

An application development tool 
set, HP Object-Oriented DC 17 
9000 ($2995 for the first devel¬ 
oper: $995 for each subsequent 
developer) cuts DCE develop¬ 
ment time in half, according to 
Hewlett-Packard (Santa Clara, 
CA). The software is based on 
standard C++ and DCE, so ap¬ 
plications you write with it can 
interoperate with standard DCE- 
based applications. In addition. 


AUTOMATE OFF-SITE 
DATA GATHERING 

A DOS-based menu-interface 
program that automates off-site 
data collection and analysis, UAd- 
min ($995) from Raosoft (Seat¬ 
tle, W A) has a single control-level 
menu with straightforward En¬ 
glish commands. The menu pro¬ 
vides features such as customized 
disk creation. Counts Tables, and 
instant report generation. 

Phone: (206) 525-4025. 

Circle 1312 on Inquiry Card. 



Manage Networked 
UPSes 

A NetWare- and Windows-based 
UPS power-monitoring and man¬ 
agement program, NetTrax XMP 
(from $249.95) allows you to mon¬ 
itor and manage EFI UPSes on file 
servers and Windows workstations. 

When it’s used in conjunction with 
Agent X ($89.95 per agent), the 
program expands to communicate 
with competing smart UPSes. Add 
NodeTrax ($99.95 per agent), and 
you can also monitor voltage regulators and surge protectors and manage dumb UPSes. 
Contact: EFI Electronics , Salt Lake City, UT, (800) 877-1174 or (801) 977-9009. 

Circle 1299 on Inquiry Card. 


LapCAO for Macintosh 6.0, Lap- 
CAD Engineering (San Diego, 
CA), includes improved han¬ 



dling of solid elements, in¬ 
creased nodal capacity, and 
expanded IGES capability; 
supports nonuniform rational 
B-splincs, including curves and 
surfaces; imports and exports 
the IGES Finite Element enti¬ 
ties Node and Element; and is 
available to run in native mode 
on the Power Mac. From $ 195. 
Phone: (619)467-1947. 

Circle 1325 on Inquiry Card. 

Act 2.0, Symantec (Cupertino. 
CA), supports Apple Power- 
Talk. provides network sup¬ 
port, prints calendars and ad¬ 
dress books, and includes 
native Power Mac support. 
$249.95. 

Phone: (800) 441-7234 or 
(503)334-6054. 

Circle 1326 on Inquiry Card. 

SQA TeamTest 3.0 for Power¬ 
Builder, Software Quality Auto¬ 
mation (Woburn, MA), adds 
a configurable PowerBuilder 
object-recognition model, ex¬ 
pands its object-state test cases, 
lets you define a work flow for 
tracking a defect from its dis¬ 
covery to resolution, and im¬ 
proves management and mea¬ 
surement of test results. $2495. 
Phone: (800)228-9922 or 
(617)932-0110. 

Circle 1327 on Inquiry Card. 

Widget Factory 2.0, Non Stan¬ 
dard Logics (Boston. MA), 
features an enhanced GUI 
builder (XFaceMaker 3.0), 
generation of C++ classes from 
custom-designed graphics, a 
set of graphical objects that 
can be implemented as gadgets, 
and an improved drawing 
tool. $9150. 

Phone:(617)482-6393. 

Circle 1328 on Inquiry Card. 
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What’s New 


Software 



Build a Dynamic Server of 
C++ Objects 

An extension of tlie SmallTalk Model View Con¬ 
troller architecture, Hog Server ($50001 is a tool 
for building dynamic servers of C++ objects. The 
tool provides a client-oriented interface between 
an object server and multiple clients, giving 
each client its own API. The client needs to be 
concerned only with the objects it manipulates, 
not with other clients sharing the same objects. 
Contact: Hog t Mountain View> CA t {415} 390-9000. 

Circle 1300 on Inquiry Card- 


ADD TOOLBARS TO 
PAGEMAKER 

SmartPad for PageMaker ($79) 
provides single-click access to 
many commonly used com¬ 
mands by incorporating short¬ 
cuts into toolbars that you can 
embed into the PageMaker win¬ 
dow. The Softblox (Atlanta, GA) 
utility lets you quickly format 
and lay out your pages, insert 
graphics, and select drawing 
tools, among other functions. 
You can float tool pads on top of 
the PageMaker window, attach 
them outside the window', or em¬ 
bed them inside the window. 
Phone: (404) 892 0202 . 

Circle 1315 on Inquiry Cord. 

PUT INTELLIGENT AGENTS 
ON THE LAN 

Level5 Object Professional 
($2995), Information Builders’ 
(New York, NY) workbench for 
developing smart components for 
client/server applications, lets 
you build and deploy intelligent 
software agents that can be em¬ 
bedded in other applications. The 
agents can also be run over a 
LAN and distributed throughout 
an organization. You educate the 
OLE 2.0 Automation Object 
agents with your organization's 
business rules, policies, or pro¬ 
cedures. Functioning as a serv¬ 
er, any agent can support several 
applications and run different ker¬ 
nels of intelligence on demand. 
Phone: (212) 736-4433. 

Circle 1316 on Inquiry Card. 


BUSINESS ADVICE FROM 
A MENTOR 

The How to Really Start Your 
Own Business interactive CD- 
ROM ($79.95) provides straight¬ 
forward business advice from the 
founders of successful compa¬ 
nies such as Pizza Hut, David's 
Cookies, and Celestial Season¬ 
ings. From Zelos (San Francis¬ 
co, CA) and based on Inc, mag¬ 
azine’s video of the same name, 
the Mac and MFC CD-ROM has 
a mentor panel of advisors who 
are chosen in response to your 
answers to a series of questions. 
Phone: (415) 788-0566 . 

Circle 1320 on Inquiry Card. 

TIME TRACKER 

PK & Company's (Newbury 
Park, CA) Hot-Time ($29) time¬ 
tracking utility tracks billable 
hours by job number, project, 
client, or other criteria. The Hot- 
Time time card is stored in 
ASCII format, so you can edit it 
with any text editor. At the end 
of your tracking period, Hot- 
Time can print out the time card. 
You can use AutoCAD to di¬ 
rectly launch the DOS and Win¬ 
dows utility with a hot key. 
Phone: (805) 498-5532 L 

Circle 1318 on Inquiry Card. 

INTEGRATION FOR NOTES 

Windows-based Project Gateway 
(starter kit, $895) integrates Mi¬ 
crosoft Project and Symantec 
Time Line with Lotus Notes. 


From Marin Research (Mill Val¬ 
ley, CA), Project Gateway adds 
import and export capabilities to 
Notes and synchronizes project 
management application data with 
a Notes Database. The software 
automatically records project re¬ 
visions and maintains effort and 
progress data by time periods. 
Phone: (415) 389-5444 . 

Circle 1313 on Inquiry Card. 

WINDOWS GROUPWARE 

Office-Logic for Window s (from 
$495) is fully integrated group- 
ware with WAN capabilities. 
The software's intuitive user in¬ 
terface provides access to seam¬ 
lessly integrated E-mail, group 
and personal scheduling, a data¬ 
base, and a phone-messaging 
center. The customizable soft¬ 
ware from LAN-Aces (Houston, 
TX) requires no programming. 
Phone: (713) 890-9787 . 

Circle 1323 on Inquiry Card. 

BREEZE THROUGH WINDOWS 

Breeze ($54*95) lets you enhance 
the way you work in Windows, 
You can launch programs, switch 
to other applications, or access 
any of the supplied utilities with 
just a click of the right mouse 
button. You can also add a tool¬ 
bar to the standard Windows 
GUI, textured frames to borders, 
and 3-D effects to title bars. 
Breeze is from Cross Wind De¬ 
velopment (Yorba Linda, CA). 
Phone: (714) 892-8775 . 

Circle 13+0 on Inquiry Card. 


Software Update 


Rosenthal Uninstall 2.0, Rosen¬ 
thal Engineering (San Luis 
Obispo, CA), selectively ex¬ 
empts files from being unin¬ 
stalled and provides additional 
Windows support. $19.95. 
Phone: (805) 541-0910. 

Circle 1338 on Inquiry Card. 

Working Model 2.0, Knowledge 
Revolution (San Mateo, CA), 
adds an enhanced simulation 
engine, improved editing and 
importing features, simulation 
objects, and support for DDF. 
$1495. 

Phone:(415)574-7777 . 

Circle 1330 an Inquiry Card. 

Wildcat 4, Mustang Software 
(Bakersfield, CA), adds more 
than 250 enhancements, in¬ 
cluding GIF Thumbnailer; a 
Spelling checker; on-line 
sc roll back and capture; im¬ 
proved chat ca¬ 
pability; a new 
programming 
language, wc- 
CODE; multiple 
language sup¬ 
port; an im¬ 
proved internal 
organizing sys¬ 
tem; and support forV.FC, 
V.32, and V.34 modems. $149. 
Phone: (805) 873-2500. 

Circle 1331 on Inquiry Card. 

VideoShof) 3.0 T Avid Technol¬ 
ogy (Tewksbury, M A), pro¬ 
vides PowerPC acceleration, 
QuickTime compatibility, an 
improved user interface, en¬ 
hanced editing and tape log¬ 
ging, MIDI support, and Spec¬ 
ular's LogoMotion. $395. 
Phone: (800) 949-2843 or 
(508)640-6789 

Circle 1332 on Inquiry Card. 

Minitab 10, Minitab (StateCol¬ 
lege, PA), offers DDE. 3-D 
surface and scatter plots, en¬ 
hanced file support, expanded 
lime-series features, a new 
mixtures-model feature, three 
new cjtister-analysis com¬ 
mands, a tool palette and attri¬ 
butes palette, and a brushing 
tool. $895, 

Phone: (814) 238-3280. 

Circle 1337 an Enquiry Card. 



230 RYXE OCTOBER 1994 


'■o. \ 












































SOLID 

ADVICE 

from McGraw-Hill 




XHe Ultimate 
OS/2 File 
Management 
Tool Kit 


Leo Huffman 
Mike Stegman 


LJ 


PowerPC 

Concepts, Architecture, and Design 

Dipto Chakravarty 

The first comprehensive guide to the design and 
implementation of the revolutionary microchip that 
gives RISC-based workstation speed to low-end PCs. 

Paperback $34.95 ISBN 0-07-011192-8 

How to Be a Successful Systems Manager 

Katherine H. Emery 

An on-the-job reference that, shows systems managers 
and others how to protect and maximize investments 
made in computer hardware, software, data, and 
personnel. 

Paperback $29.95 ISBN 0-07-019640-0 


The Internet for Everyone 

A Guide for Users and Providers 

Richard Wiggins 

Tap the wealth of information of the Internet with a 
book that not only explains how to connect to and 
navigate it, but also how to become an Internet 
information provider as well. 

Paperback $29.95 ISBN 0-07-067019-6 

Advanced Multimedia Programming 

Steve Rimmer 

Create cutting-edge multimedia applications using 
code, example wave files, fonts and graphics, and 
sound bites—all included on the bundled CD-ROM. 

Paperback $39.95 ISBN 0-07-911898-4 


Planet Internet 

Steve Rimmer 

The Internet as never before! An irreverent look at 
cybersleaze, paranormal, Church of the Subgenius, 
devilbunnies, and more. 

Paperback $24.95 ISBN 0-07-053015-7 


Available at your local bookstore 
or call toll-free 1-800-352-3566 
On CompuServe: GO MH 
On Internet: 70007.1531@compuserve.com 


The Ultimate OS/2® File 
Management Toolkit 

Len Dorfman and Mike Stegman 
A one-of-a-kind book/disk combo that allows program¬ 
mers to save time by organizing files quickly and easily 
with the included OS/2 file management utilities. 
Featuring a complete version of OS2Tree 1.3 on disk. 

Paperback $32.95 ISBN 0-07-911882-8 


Computing 

McGraw-Hill 


















































What’s New 


Software 



LEARN A LANGUAGE ▲ 

An immersion-style, interactive 
CD-ROM program. The Rosetta 
Stone PowerPac ($99) introduces 
you to Spanish, French, German, 
and English, featuring 22 lessons 
in each language. From Fairfield 
Language Technologies (Har¬ 
risonburg, VA), the PowerPac 
program uses native speakers and 
includes voice-record and dicta¬ 
tion modes. The Mac and Win- 
dows/MPC CD elicits student re¬ 
sponse and gives instantaneous 
feedback. 

Phone: (800) 788-0822 or 
(703) 432-6166. 

Circle 1321. on Inquiry Card. 

TALK YOUR WAY THROUGH 
WINDOWS 

The DragonDictate for Windows 
family of speech-to-text dicta¬ 
tion systems consists of the 


5000-word Starter Edi¬ 
tion ($395), the 30,000- 
word Classic Edition 
($695), and the 60,000- 
word Power Edition 
($1695). The software- 
only products from 
Dragon Systems (New¬ 
ton, MA) let you man¬ 
age and control your 
applications and the 
Windows environment 
completely by voice. Dragon- 
Dictate supports industry-stan¬ 
dard sound boards and works 
directly in most Windows appli¬ 
cations; it provides full mouse 
movement via voice commands 
and allows you to create voice 
macros of a single spoken word 
or a phrase. 

Phone: (617) 965-5200. 

Circle 1317 on Inquiry Card. 

MULTIPLE APPLICATIONS 
FOR ONE 

A single-user version of Novell 
DR Multiuser DOS, Novell DR 
Multiuser DOS Lite ($295) al¬ 
lows a single PC to run multiple 
applications simultaneously. The 
Concurrent Controls (San Fran¬ 
cisco, CA) software supports 
multiple-session connectivity to 
a NetWare server from one net¬ 
work interface card. When you 


use the company's CCI Net peer- 
to-peer network option ($199), 
you can link multiple DR Multi¬ 
user DOS Lite systems together 
to support up to 255 nodes of the 
software. 

Phone: (800) 487-2243 or 
(415) 873-6240. 

Circle 1322 on Inquiry Card. 

CREATE TABBED DIALOG BOXES 

SftTabs 1.0 ($149) from Softel 
vdm (Wharton, NJ) lets Win¬ 
dows developers create tabbed 
and standard dialog boxes. The 
dialog editor offers a complete 
set of control-positioning tools, 
supports Windows SDK-sly le 
custom controls, and allows test¬ 
ing of all dialog boxes, includ¬ 
ing 3-D display. You can use the 
tabbed dialog boxes from any 
DLL-capable language, such as 
C, C++, or Pascal. 

Phone: (201) 366-9618. 

Circle 1303 on Inquiry Card. 

E-MAIL SYNCHRONIZATION 

Mosaic Works Agent ©Quick- 
Mail for Macintosh ($995) au¬ 
tomatically synchronizes CE 
Software’s QuickMail address¬ 
ing information with other E- 
mail directories on a network. 
From Hitachi Computer Prod¬ 
ucts (America) (Santa Clara, 
CA), the software works in con¬ 
junction with the company’s Mo¬ 
saic Works Directory Server. 
Phone: (408) 986-9770. 


Software Update 


After Dark 3.0, Berkeley Sys¬ 
tems (Berkeley, CA), adds 
15 screen-saving modules. 
EcoLogic power manage¬ 
ment shuts down the CPU 
on newer Macs. $49.99. 
Phone:(510)540-5535. 

Circle 1329 on Inquiry Card. 

Ocelot2—The SQL 2.16, 

Ocelot Computer Services 
(Edmonton, Alberta, 
Canada), features increased 
support for the ODBC API 
and the ANSI SQL '92 syn¬ 
tax, as well as a Windows 
32-bit library for use with 
the Win32 API. $1450; 
source code is available with 
a $200 annual maintenance 
contract. 

Phone:(403)421-4187. 

Circle 1333 on Inquiry Card. 

QAPlus/Win 6.0, DiagSoft 
(Scolts Valley, CA), adds 
the Electronic Technical 
Support Center, RAM test¬ 
ing and IRQ detection from 
within Windows, the capa¬ 
bility to run a quick test or a 
comprehensive full test, 
CPU performance bench¬ 
mark tests, and a RAM chip 
locator that helps find the 
position of faulty SIMMs. 
$99.95. 

Plume: {408)438-8247. 

Circle 1334 on Inquiry Card. 

Ad Oculos 2.0, European 
Software Connection 
(Lawrence, KS), includes 
enhancements such as a 
counting and measuring 
system, improved import/ 
export of files, and an im¬ 
proved user interface. $470. 
Phone:(913)832-2070. 

Circle 1335 on Inquiry Card. 

HyperHelp 4, Bristol Technol¬ 
ogy (Ridgefield, CT), has 
enhanced FrameMaker sup¬ 
port, improves its find-and- 
sort and printing capabili¬ 
ties, is user-expandable with 
DLLs, and adds a user¬ 
reporting capability and 
product updates. $5000. 
Phone:(203)438-6969. 

Circle 1336 on Inquiry Card. 


Toolkit for SPC Applications 


A VI (virtual instrument) library for SPC (statistical process- 
control) applications, the LabView SPC Toolkit ($495) con¬ 
tains Vis that integrate statistical 
analysis of processed data into 
the LabView data acquisition and 
control environment. The pro¬ 
gram’s control-chart Vis can 
compute points to be plotted for 
a number of attributes and vari¬ 
ables charts. The kit also in¬ 
cludes Vis for process-capability 
analysis and Pareto analysis. 

Contact: National Instruments, 

Austin, TX. (800) 433-3488 or 
(512) 794-0100. 

Circle 1311 on Inquiry Card. 


Circle 1306 on Inquiry Card. 
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The easy, reliable way to 
satisfy your professional needs 


Get ^ Books for 
only $ 4— 

* K*oo.oo J 

When you join the 

Computer Professionals’ Book Society 


As a member of the 

Computer Professionals’ Book Society... 

,. , you 'll enjoy receiving Society bulletins every 3-4 weeks containing exciting 
offers on the latest books in the field at savings of up to 50% off of regular 
publishers' prices. If you want the Main Selection do nothing and it will be ship¬ 
ped automatically. If you want another book, or no book at all, simply return 
the reply form to us by the date specified. You'll have at least 10 days to decide. 
If you ever receive a book you don't want, due to late mall delivery of the News, 
you can return it at our expense. And you’ll be eligible for FREE BOOKS through 
the Bonus Book Program. Your only obligation is to purchase 3 more books 
during the next 2 years, after which you may cancel your membership at any time. 
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The Solution To Your 
Application Requirements 



Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com¬ 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 
meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili¬ 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre¬ 
quency synthesizers, arbitrary wave¬ 
form synthesizers, and IEEE-488 
GPIB interfaces. 

PCMCIA Internal Interface Adapt¬ 
ers support Type I, II and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex¬ 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 

Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 

800-553-1170 

Foreign Distributor 
Inquiries Welcome 


QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 


Quatech, Inc. Made in the U.S.A. Phone: (216) 434-3154, Fax: (216) 434-1409 BBS: (216) 434-2481. International: Australia/Interworld Electronics & 
Computer 61 -3-563-5011, Belgium and Luxembourg/ACAL NV/SA 32-27-205983, Canada (Westem)/lnterworld Electronics 800-663-6001 (Toronto office 
800-465-0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point International 44-634-722-390, Finland/Lab Hi-Tech OY 358-0-682- 
1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49 61 8175041, Hong Kong/Brio Technology Ltd. 852 581 1111, India/ 
Computaccount 91 11 224 5159, Israel/RCM Ltd. 972-3-6487885, Italy/N.C.S. Computer Italia 39 331 770016, Korea/Sam Boo Systems 82-2-135-280, 
Netherlands/AC AL Auriema 31-40-502602, Singapore/Bliss Services Re Ltd. 65-338-1300, Saudi Arabia/Integrated Computer Operations 966 3 895 
1827, South Africa/Eagle Technology 27 21 234943, Spain/Santa Barbara SA34 3 418 81 16, Sweden/Systec 4613 1101 40, Switzerland/Technosoftware 
41 64 519040. IBM PC/XT, PC/AT and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 
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BUY IT THROUGH 




Mail Order Hardware/Software Showcase 

The latest offerings from This categorized four-color display 
vendors supplying section makes it easy to find 

products of all leading Hardware and Software products from 
manufacturers at extremely a wide variety of manufacturers 

competitive prices. and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products ahd services. 
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COMPUTER DISCOUNT WAREHOUSE 





'COMPUTER DISCOUNT WAREHOUSE 


Cation 



Innova 
Book 10 

subnotebook Computer 

♦ Si-enhanced Intel 486SX/33 CPU *4M0 RAM sid, 
20MB max. ♦ 170MB or 260MB hard drive ♦ 6.2' 
monochrome LCD display ♦ PCMCIA slot: 1) Type fl 

♦ Weight: 4.0 Sbs. 

170MB ..... . $899.00 CDW 41307 

260MB .. $999.00 COW 41366 

Hurry! Supplies are tfmttodf 


WHY PAY 
RETAIL? 

CDW Sells 
For Cess 



* 


i Texas 

Instruments 

microMarc 
Color 

Inkjet Printer 

♦ 300 dpi black and lull- 
color printing ♦ Up to 
Spprn print speed 
♦ Paper handling: 120 sheets with manual envelope 
feed ♦ Parallel interface 


$ 379.13 


CDW 40624 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


iaiVJVMilHi.’HJJ.l.liMH 

MNOVELL 


su»[ CD_„ 

lOU&er CD. 

25 User CD. 

50 User CD. 

100 User CO.. 


Nstware V4.G2 


. 778.67 

. 1766 90 

. 250MT 

. 3481,67 

.. .478451 


Netwaitt V3.12 


5 User 3 .S'..™_ 

t0 User 3.5".. 

35 User 3.5*.. 

50 User a.?.—. 


Can tof Pricing dn NetWare CD-AOM 
Version* afrfJ UpyrSKtes 

PERSONAL NETWARE VI.□ 


15 « SUBJECT TO CHANGE. PlfASE CALL 




TC5143 

TC5143 

TC6143 
TC5H3 
TG6242 
TC6245 
': 

TC5M0 

TC5055 

TC4045 


Elh&nwl eo&x,. 

Eihemet coax 6i*,. 
Elhemet 1D6T 
ElhemeL 1QBT Bpk... 
ARCNET 8-bit d 


AflCNET coax ..._...-..... 

AJFlCNET+TP ... 

ARCNET passive 4 port hubcoax.. 

Ethernet B pod hub 18BT ....„ 

Ring IS /A __ 


.,..33.50 
.33947 
.389 33 


# ARTISOFT 


NodeRiflifiBr 2009A__ 

Nodeflumer 2000T..._... 

NodwHuxmer 2000C. 

NmlirRimiiOf’SI 3OO0A 

NooeHimnerySl 20001. 

NDdeRijnnsnSI 2H00C . 

LANte&toc V6.0. 

LANlasIc Vfi 0 5 user.. 

LANtastic V&.0 StWter Kil. 

Cerilrel Stfihon II. 

lOflT 5 pod internal bub..,-—. 

Nodeflunner starter kH-WIN_ 

Simply LANlaslic sLarter fcil. 

Simply LANIaslic VI .0 . 

T-Runner e pod WB-T . 

irlSpcifl 


._2is^a 
... 189.05 
...189.05 
. 33.50 


. 75.78 
...78,70 
... 79 50 


T-Hulirifir 1 


port 10BT..„. 

SMC 


UHra16 ETHERNET COAX . 

UBre16C0AX6PK .„„„... 

Ultra 16 COAX : . : 4 PK 

Ultra 16 ETHERNET 10BT. 

UlltalS IOBT 6PK. 

Ultra I r} iC-B~ 24 PK.. 

Ultra 16 ETHERNET COMBO—.... 

UKraie COMBO 8PK.. 

Ultra 16 COMBO 24PK.. 

eih(HC;HKl. Eure COAX. 

ElhoCiud* ELITE COAX 6PK.. 

ElherCaid* ELITE MCA OOAX.. 

Elh«Caid* ELITE IOBT —.- 

Elh«fCaid+ ELITE IOBT SPK.. 

ElherCe/d* ELITE MCA I0ST ..._. 

ElberCam* ELITE EISA iost . .. 

E(harCard+ ELITE COMBO.. 

ErhBrCartT- ELITE COMBO BW—... 
3600 ElhMrttiii & PORT CON 10BT . . 
3512 ElhemBl 12+2 port hub IOBT .. 

PC600WS rtftCNET coax. 

PC650WS ARCNET TP. 

PC600FS ARCNET coax... 

PC130ARONET COft* . 

ARCNET 6 port actnra- hub coax. 

7 okeoCa-rd EllLe 16/4.. 


...473.28 
... 163.70 

. 47,99 




3Com 


3C503 Elhertnk II COBK- 

3C509 Elharimk III dobx —.. 

30589 Elharlrnk III max S pk. 

3C509 Elhariink HI 1067.. 

3C509 Elherttek HI 10BT5pk. 

3C509 Eiherimk HI Combo .-. 

3C5Q9 Elbertrtt ns combo 5 pk .. 

30579 Ethemnk EISA coax. 

3C57& EthBrimk EISA IO0T. 

3C1627 12 p«1 Linkbuidder idBT. 


. 159.44 

„.„iis.sa 

. 488.02 

. 116.50 

. 442.36 

. 132-73 

. 532.84 

. 228.91 

. 228.91 

. 638 05 


Mil I II I I M 

OTHER TOP-OUAUTV NAME BRANDS 


Eagle NtTQOOi wax... 
Eagle NE2008i 1007.. 


EegJe Nl 
Nabonul 


NE3200 coax wTPA.... 


,...,81,12 

. 77.31 

...428.fi 1 


COW Carrlafl ihe Beat Nnhmrkmn 5 


PE310BCpocket Ethernet ttte*. 

I^SIQ&pQCfcOl Ethernet co<U 267.BO 

PEaipfiT pockel EmerncH IO0T. 260.31 

PA2G2BG pocket ARCNET coax .. 228.38 

Pocket Tokbo Ring HI ..... 46S.M 

PPX03 Parallel pod muHipJaxor . ?? «i 

144K bps poCkdl modem . 474.74 


HM TOKEN RING 


IEJM rcJwtnRlna 16/4 BA.... 
IBM rokan Ring 16/4 MCA... 
IBM Tok&n Ring MAU . 


Intel 


ElberExpraas PRO Ra&b 10ET__ 

ElberExpresit PRO FnasM iobt 5p«. 

ElberExprss& PRO F laaJi IOBT 2Qpk. 

ElberE4ire3& PRO Fiasb combo.. 

ElberExprass PRO Fla&b combo Bpk. 

ElberEx^rasE PRO Flash combo 2Qpto.. 

EltHjrEkiirBss 16 coax. 

ElboiExpress IScoaxSpk_ 

iitiorexpress 16 coax SQpfc... 

ElberExiinafia MCA coax...... 

EinerExpre-as 16 186T .. 


_ 115.0? 

. 505.9ft 

-.1827,22 


ElherEKprass 1S 10BT Spfc. 

ElharExprass 16 106T 2&pk . 


E1b*tE*frass MCXA TO0T.. 

JsliwS 16 comto..— 

Elba rE spres-r 1 e ramno 5pl. . 

ElherExprasE-16 cormo 2Qpk . 

ElherExprass Flash 10BT.. 


ElhafExpraas Flash combo- Bpk 

ElhecExpress EISA coax.. 

Token Express tfi/4____ 

NetpodExprass il COAX.. 


_ 454.13 

IBM IB 
... 166.52 
„.T 16.77 

_ 640.72 

__2&T6 93 

_ 111.55 

_... 61562 

. n „ita,7t 

... 619.73 


£lherfxpre&-F; ISA bub exp 


Jumtaj 12QMB Intamat .... 

4umtw 250MB internal..... 

I rakke-r 120MB parallel port..._„. r 

TrakXef 2SOMB parallel pob . 

Powerlape 2.4GB SCSI mtemal. 

Pdwarlape 2.4GB SCSI sxlamaf. 

POworDAT 4GB SCSI Interna!.. 

LM=GA 

Tape 258MB internal_ 

FkjplKBl 21 MB internal_,_._ 

Bernoulli 90MB PC Powered Pro 

ecrnonxlli 150MB mtemal SCSI . 

eamaUH tsdmb Mwwi IDS 

Bernoulli t^QMB PC Pcwoned . 

Bernoulli 150MB TrareporlaPle.. 

90MB carlrit 1 
1.50MB C 


.. tfia.57 
...378:27 
.296,46 
...478,11 
«9S9 


cartridge.... 
B Cartridge 


MICROSOLUTIONS 

Backpack 3 5" 1.44MB floppy parallel... 153.40 

Backpack 5.25' T 2MB foppy parallel.. 165.35 

Backpack 340MB HD para I ltd... 436.75 

Baekpeck 2X OP-RGM pfuaiipi... ,,..377 -m 

Backpack 250MB jape backup parallel .. 355.85 


SyD#S 


Pto Note 42MB parallel 
Puma 85MB parallel.. 
85MB w/T6-bil a -1 — L_ 


S Mountain 


...448.60 

.336,77 


SiteCOr II305MB paraHel. 

1200-4 4GB SCSI external ... 

750MB-1 -5GB w/adapter exKsraJ_ _ __ 1254 Gq 


Wyw 30 emtor or fliwi___ 

Wyse S5 arrher/greefVwhite. 

Wyae 55 amtoer/gresrewhite. 

Wyae GO am&erigreerxWiite. 

Wy« 150 arnb*f/tpB#rVwtWo___ 

Wye* 1® ambef/fl/eesriAprtNfl. 


...223.21 
...275.60 
,»5 4S 
329.88 
...427 40 


MULTIMEDI A. SOUND, CD 


Altec Lanaing AGB300 speakara'aubwoalBr ....239.58 

CroaEive Labs Disoonrery 16 internal_ 306 JM 

Croabvo Labs SoundSlaslBr 16 AWE32. i'68 4i 

GrBcUtva Labs SounnSlasInr Pro value edition... 76.72 
GbJiUvft Ub* Sourvffllaslst 16 SCSI -2. . ..164 88 

CreelIV* Ut* teundOaftlw 16 asp MCd ,, i 75.67 

Creeltve Labe MufUmetia OINoft—.. ,,.,.,,,,.653.85 

Diamond Sonic Sound basic_ ^...224,5B 

Diamond Sonic Sound LX_ 109 JO 

Media Ma^c 2X C4D-ROM Kit internal . 148 88 

MBdia Mage DSP-16 Syalam mtemal.. 312.76 

Mecfia May: ISP-16 System mtemal . ^...2*4 ID 

Modi* Mlipe ISP-18 SOtmd Board .. 76.45 

Micfoeon Sooksheri 1994 CO. 55.79 


Microsoft Windows Sound System . 

Mtfosot! Encarta 1084_ 

Mrciosotl MiVlimadia Beelboven. 

Mkrosoh W*vjnws Sound System w/board.. 

Dmhk* GtafwWevw 32 .—, 

OrcNd Soundwave 32 SCSI , .. 

Sigma Designs RwiMagJc Lite . 

□xamoiYd Some Souid Pro iipg 1 


ULUI ;1 / /M7,l 1171J M J Jlil ;Lm 


Turtle Beach Mwvlerey rnund c = rd_ 

Video Logic 928Movte VLB IMS. 


Chinon COS535 CD-RGM kil inlamal. 

Chlnon COX535 CP-ROM KH ewternal_ 

Mitsumi FX-tXllD 2X kit irHemaJ_ 

NEC 3Xi mle 
NEC3XP axtornsJ ..... 

NEC 3Xp portable. 

NEC AY- Pro. 

Orchid SounrfWavo/OD multuncrtta kit.. 

Ptooeer DRM604X Guadraspin 6 disc —. 

Plextor 3026 240MB kil aitamal-.-. 

Plextor 5Q2G 24GMS toll oxtemaf...... 

Sony COU-33A 7X CO-ROM mtemftl 

Sony COU-S35 CD-ROM Imamali... 

Sony CDU-54S 22Qm& inlamal SCSI . 

Sony CCHJ-7HKN CD-ROM Internal 

Sydos Parallel Port CO-ROM__ 

Tcsbfba 3401 SCSI CD-ROM external. 

Toshiba 3401 SCSI CD-ROM ui fliitniBi .. 
Tostuba 3481 SCSI CD-FtOM Internal. 


52M 
..136.19 
.106.67 
, 104.67 
.,301.30 
.. .93.11 
349 77 
.270,46 


_ 312.68 

....406-34 
._ 145.78 
.437.28 
464 65 
9.18 
..*89.00 
.355 52 


.309.42 
,.41flJ7 
,133 46 
.274.72 
..2T9»4 


..403.67 

541.58 


^^CalComp 


106 MB IDE totemal.,.... 370,40 


DB HI 12X12 4 Niton... 

06 Hi 12X12 lebdttpn_ 

DC III t2Xl a pressure pee . 

DB III 12X10 1 6 button cordless... 

SLATE 12X12 pressure pen_ 

SLATE 12X12 16 button. 


Canon 

1X4015 cotor scanner - - --- WWA3 

StnmagrafjhicS' 

Summaskatch III 12 X 12 16 button —,,—.,.,253.90 
Surraiiaskittoh 111 te x 12 4 button. 524.44 

I u HCXM)N r 

fit TivsrmJMFNr 

HI 7100 A-D 8IZB e pan mlt .. _ -^,.,2606.78 

HI 7200 A> F siza S pen._... 3387.22 


m 


HeWLETT 


ScanJet IjP . 

SoroJot HP ctocunvmi lector_ 

ScanJet HCX WUSA interface-. 

ScanJet IICX document laedar. 

ScanJet IICX banaparency atfepltn.. 


EPSON 


Anton Samp* ESeooc - —__ ,,..894-25 

AclionScanner ESflDOC...... 1032.8T 

AclkxiScanner ESfiDtlC PRO. 1234.42 

’cito S)ft. : ,■ r w 11 i/jc \ofm r&haiE /S /1 - / 2.G / .^.l 



VGA ft SUPER VGA MQWTQPS 


Mag Innate Ion MXlSF_ 

M(kg h iritjm$iuri DX15F __ _ _ 

.469.89 
,.388.00 

Mag Inncvision MX 17F 

..790,48 

Mag InrKwiakm MXl 7FG. 

Man innate ion GX17F——_____ 

..029.05 

.567.40 


Mag Irmoytelon MX21F 

Magnevox CM2089 14' J0. 

Magnavnx CM2Q99 T4' -2&NI.... 

Magna vox CM4015 15'.. 

Magnevux CM4017 17" 


.. 1838.29 


.848.20 


Magnevo* 20CM&4 20* SPEdlALT...,_„„„„.,989.80 
’white auppltea la«1 

Nanao FMQiW 15 1 ....... ..058JO 

klanao F5S01W 17*. 1013.81 

N£C 2V 14" ..... 31450 

NEC 3V 15" "..... -^-..427.49 

NEC 3FGE I S'....—.. 556.90 

NEC 4FGE 1j? : ... .. , '. WABfi 

NEC 5FGE 17' ...... 997,00 

NEC 5FGp 17*_ 1093.20 

NEC fiFGp 21"_ t _*___,— 1997.80 

"4ftw52s5/54bn™rteMetunrrn46»ter4rtEf* SWV9*> 

Ptteipa Brilliance IT' . .—_ 058.33 

Piters Brilliance 21"__- --2239.45 

Serty 15SE1F,..... ,..447 97 

Sony CFD17301 T ___ 947,73 

Sony J7SE 17*-,....— ..S09.su 

Sony 2056 WT,—.---- 1B9!i.C4> 


VGA 6 SUPER VGA DISPLAY CARDS 

ADS VGA In TV EJle..,.^_ ..,.,. 406.83 

ATI Graphics Uflre* 2MB___ .287.58 

ATI Gr&ptecs Unra Pro HMe l$A —. 278,68 

ATI Graphics UMra Pro 2MB EISA. 30751 

ATI Graphs Ultra Pro 2MB VLB. .2/8.50 

Gnotiva Labs Video Spigot.—.. .237-73 

Diamond SloaUb 32 VLB 2MB... 17409 

Diamond SpaedSlar 04 IBA fMB..._—_ 154.0& 

Diamond SpeedSlar Pro 1MB_ ......108.93 

Diamond Vtpor vlb 2MB.... J37.ee 

Hercules Dynamite Pro VLB. >52.56 

Hercules Graphite Power ISA 1 MB ............ .....21 3.57 

Hercules Graphite Pow t$A 2MB .. .306.97 

Intel Sman Video Recorder. 340 JO 

Intel Snarl Video Recorder Pro.. 418.99 

OrtM Ktfvrt 64 ISA 1MB . 147 10 

Orchid Kekw 64 ISA 2MB.. ____ 106.07 

Orchid Kelvin G4 VLB IMB— 149.83 

CkctwJ KflXvte G4 Vt.B 2MS ... 194.19 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 


No Surcharge For Credit Cards 


■IB 


CDW HOURS 

Sales 7:00 -9:00 CDT Mon-Fn, 
9:08-5.00 CD f SaL 
Tech Support, tor Cunormerc 
E.'OC-T: DO CUT Mbn-r rl. 

CPTSaL 


MOST ORDERS 
SHIP THE 
SAME DAY 







































































































































































































































COMPUTER DISCOUNT WAREHOUSE 


14.4K Faxmodems 

Our lowest price ever on 
14.4K modems! 

✓ V.32blsfU,4K bps) data, 

14.4K bps fax ✓ V.42 error 
correction, V,42bis data compression 

✓ Includes Delrtna WinFAX Lite ✓ Over $100 in 
online service offers ✓ 5 year warranty 

14.4K internal $79.00 COW 32399 

14.4K external. $109.00 CDW 32400 


WHY SETTLE 
FOR LESS? 

CDW® 
SERVICES YOU 
BETTER 


Microsoft 


Windows NT 
Workstation V3.5 


Windows NT Workstation Is I he 
mosi powerful desktop operating system for today's 
most demanding business needs. It combines the 
power of a traditional workstation with the ease-of- 
use, productivity, and compatitifFity of a personal 
computer, offering the best of both worlds. 

35 $ 276.09 CDW 45044 

CD-ROM .. $ 276.09 CDW 45Q43 


CDW CARRIES OVER 15,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


PCMCIA 


AST 


Adrantugal ^lODO 540MB 0MB .. 1079.85 

Aaoantia 4/SOD 040MB pas color.. 3434.03 

ABCanHa 4/SOD 340MB act oolDr. 1040.65 

Aj&Cefitte 4/75D 340M8 pas rttor. 4046.2? 

A: :: 1 il m aA ©41 <?M8 iCt CCkir. JB04.73 

BRAVO SERIES 

LJ04<33Simffl_ 119407 LC 4B6D 34Ch« GD23MU» 


LCAO&ZTGMB._ !E!cr3K 

LC4Q301711VIB. 13K79 

L0W3O27DM8- 1690.33 

LC4S0S mMa_.l2B7.B0 

uciHssrrewB_ isir.re 

LC+E8D 270MB _. <868.19 
LC4JB8D 540MB —211931 

canon 


lC4 f «m27Drt....»1l.tB 

iCWlOttMOkO. VW39 

MT4fl6Cl7GM&_ ^- 


okpwv 


IBM LEXMARK LASER PRINTERS 

4037 SE 5PPM .■■■■.,,,„j 

4029-10 fOPPM...... 

4039-10R 10PPM... 

4O39-10RD10PPM DUPLEX.. ... 

4D39 i6l plus. 

4039 121 PLUS.... 

4039 12R PLUS. 

winwm»reoo.... 

Superscript 910 ---- -477/70 

_ 734.00 

IteO.—.. 133 4B 2024. 409 49 

1634. 395.20 3123 . 240.00 

2023 . 102 27 4430 LfiBar. 684.91 

2124__ 316 41 4449 LdS^. 1019,76 

2130. 203-00 440D LEW*". 459.96 

2135 Color.-. 440 71 5400 Laser*'. 7149ft 

’J550 a- rs too mamjtmiitjw 1 wtuto (etvJy 8/3Q/&*) 




MICROmus 

2210A 1050we IDE____ 

2210 1050MB SCSI. 779.72 

4110 1050MB SCSI.-. 7B».» 

2E10AV 1 060GB SCSI AV. 84344 

??17AV • . r iiSM-. St;r;.| AV . 

1036 3GB SCSI.... 


CONKER 


2I0MH l.l 
343MB IDE.... 
043MB SCSI 


130W8IDE .. ,t|T.i 

290MB IDE. 204.10 1.0GB 

261 MB IDE. 228.10 1 

341MB IDE .. 


_ .331.16 

SCSI 2 734.57 

SCSI-2 1409 74 


natalities 

SPORTSTER MODEMS 

lAiKwfefnd... 


14.4K w/te*. Internal. 100/30 

14.4K wflax Mini Tower. iUM 

28.9K w/lax Internal. 2BJG 

2Q.8K wT&n Mini Tower. 24428 

intgf 

S«hasPAX1lc« PQG intern*... 700-56 

SatteFAXiiw 400 internal.. 2714* 

SatlsFAXllon 400 external. MU 

14.4K w,'Tax internal....-__ 79.00 

14.4 K wVTax external ... 109.00 

BOCA 

I4.4K w/tax internal . ,,10.00 

U.4K w/tex external.... 113.61 

20.0K wflax internal. 193.68 

?.B 0K wflax external. 21120 

MICROCOM 

Deakporta ES 14.4k .. .172.00 

Deskporte Fast ES 26.8K. 234.77 

Deskporte fast EP 2SBK._. 300,00 

FaaTilk II 14.4K irflax tetemd....„. 119.71 

FaaTalk II 14.4K nwtax external... 139.64 


INTEL C _ 

INTEL M2XB OVERDRIVE.. 
KINGSTON: SXflJQW 2SMHZ... 
KINGSTON SXNOW 33MHZ... 
KINGSTON 4S&NOW 33MHi . 
KINGSTON 4ae*JOW 33MHZ . 


. 247.44 

. 240.16 

. 206.41 

. 169.10 

. 196,25 

. 255 52 


INTEL 387SX lfiafV25MHZ... 76-84 

INTEL 387SX 33MHZ....... 09-53 

INTEL 387SL. 75.22 

INTEL 3STOX.. 70.03 


Canon 


BJIOSX .. 
BJ200E .. 
BJ230 . 


BJC50O Dokir. -47*28 

LSP430 300dpi. M8.S0 

LBPW0 800dpi .1128.77 


AMERICAN POWER 


CDW Fi;alyres p^lkln, Kjnootqf). Pacific 
Data ana Simple TecJinoIrfgy Memary. 


Ptenwi Call CDW for 1 hti Bft Mtrti Current 


CDW Computer Centers, Inc. 
1020 E. Lake Cook Road 
Buffalo Grove, (L 60069 


COW® Sells for Less and Services You Better! 

(800) 959-4CDW 

fax (708) 465-6800 Cl 004 CDW* Conputer Coitus. Inc. BYTE1040 


CALL FOR FREE 
CDW CATALOG 


CErcle 221 on Inquiry Card. 


COMPUTER DISCOUNT WAREHOUSE 











































































































































































































Tiro 


The 

DatabHck- 

The newest addition to Dataluxs family of space-saving computer products! This 
I 4kg unit measures only 26x 12x 5cm (10 K x5*x2"), yet is powerful—486SX to 486 
DX2/66 with local bus video, intended for Situations where space saving is most important 
it provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a 
desktop PC Databrick drives both VGA Datalux LCD and Touch LCD monitors, making it ideal for 
jnstitutjonal presentation, vehicle, machine control and POS systems It can be configured as a diskless 
unit (booting from flash memory or from a network) or a stand-alone system with hard disk, powerful 
enough for today's CAD or desktop publishing programs. Hinged lid is removable 



Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 



LCD Monitors 

Datalux stand-alone monitors are avail¬ 
able in both 1 8 kg desk/wafl [which 
folds For portability) and 2 7 kg mobile/ 
industrial, 64-grey shade, mono or 256 
color DUAL SCAN versions. Both are 
9.4' diagonal 640x480 VGA and can 
be fitted with optional touch screen with integrated touch 
controller. The mobile/industriaJ unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed 
front bezel and controls. All models plug directly into the 
Databrick or are supplied with a 16-bit ISA bus controller 




Space-Saver Keyboards 

The popular 1 Qkg desk 
and 4kg portable 
^ fiat models save 
60% of the 
normal desk 
space, with full- 
travel, tactilly responsive keys Footprint is only 
28x 16dm ( I I x6”), but the 100 keys have 
standard left-to-right spacing. Both models 
are XT/AT/PS2 compatible and are available in 
many languages 



Desk/WalJ Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit Any combination of 
options may be ordered. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x 11 cm (4 5x 9.5x11 "J and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 



American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester, VA 22602 
Phone [703) 6624 500 
Fax (703) 662-1682 


Datalux International, LTD 
Euro House 

Curtis Road, 3 ] Old Water Yard 
Dorking, Surrey, UK RH41EJ 
Phone 3D£rS767l8 
Fax 306-876742 


Circle 225 on Inquiry Card. 










































Winners of these awards: 


BYTE 


"You name it, 
this tests it. If you 
maintain PC's, 
you'll love it." 

—jerry Pountdie, 
BYTE Magazine, May 94 


Service News 

PPOPUCT OF THE MONTH 




Featuring these 
two top-rated. 


award-winning 
diagnostic tools 
from 

micro 2000. inc: 



Fully o/s independent 
diagnostic sultuiare... 


M ICRO-SCOPE Universal Computer Diagnos¬ 
tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growing desktop computer market. Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan¬ 
dard operating system, and is therefore at home on 
any machine in the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan¬ 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low level format¬ 
ting on every drive currently manufactured, 
including all IDE drives. 

• LOW-LEVEL FORMAT — Performs Low-level 
format on all drive types including IDE drives. This 
function cannot hurt IDE drives. • USE CON¬ 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controller—even Con¬ 
trollers yet to be invented. • O/S INDEPENDENT 
— Does not rely on O/S for diagnostics. Talks to PC 
on hardware level. All tests are full function regard¬ 
less of O/S (i.e. Novell, UNIX, OS/2), * TRUE 
HARDWARE DIAGNOSTICS - Accurate testing of 
CPU, fRQ's, DMA's, memory, hard drives, floppy 


drives, video cards, etc. • BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 
• ERROR LOGGING — Automatically inputs errors 
during testing to an error log. • AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks, * IRQ DISPLAY - Show bits enabled 
in IRQ chip for finding cards that are software driv¬ 
en, (Network, Tape Backup, etc.) • IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. • MEMORY 
EXAMINE — Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space, • SECTOR EDITOR — Allows the 
editing of any sector of floppy or hard disk media 
(even track 0), • AND MUCH MORE...We don't 
have enough space here for everything this soft¬ 
ware can do! 



The only Pouier-On Sell-Test 
card uou need to denuo anu 
“dead" PC... 


// r phis is the only card that will function in every 
1 system on the market, the documentation is 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus signals monitored 


by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, 
Second Edition' 

• Includes pads for voltmeter to attach for actual 
voltage testing under load. • 4 LEDs monitor 
+5vde -Svdc +12vdc -12vdc. f Monitors Hi & Lo 
clock and OSC cycles to distinguish between dock 
chip or crystal failure, • Monitors I/O Write and 
I/O Read to distinguish between write and read 
errors, • Monitors memory write/ read to distin¬ 
guish between address line failures and memory 
chip failures. • Monitors ALE for proper CPU/DMA 
operation. • Monitors Reset to determine if reset is 
occurring during POST, indicating short. • Monh 
tors progress of POST without POST codes, • Reads 
POST codes from any IBM or compatible that emits 
POST codes. I5A/EISA/MCA. • Compatible with 
Micro Channel computers, • Dip switch allows 
easy selection of I/O ports to read, • Includes tri¬ 
state LOGIC PROBE to determine actual chip fail¬ 
ures, • Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. 4 AND 
MUCH MORE... 

Also ask about our other Universal Products— 
Micro-Scope CLIENT: The practical answer to 
remote diagnostics (no modem required). 

Tbc COMPUTER CONSULTANT; 100% accurate 
realtime benchmarking tool, 

Micro-Scope CENSUS: 

Inventory software 
to see and record what's 
inside ail of your PCs. 



Gall Now lor Special Pricing: 1-800-864-8008 or Fax (616) 507-0397 

1IOO East Broadway, Suite 301, Glendale, California • Phone 818/547-0125 * Fax 818/547-0397 

International Orders please call: MICRO 2000 Australia: 61-42-574144 * MICRO 2000 Europe (UK): 44-462-483-483 

Circle 241 on Inquiry Card. 


























YOUR FIRST SOURCE 


Laser Printer 
Memory 

Biota HL 4 

2MB 'Ml 420_SI 47 4MB MB-44Q_5125 

Brother HL-It. mi. HL-B 

IJU MHlti.... U $B0 2MB $1« 

Biota MIW/W 

Wl MMMO.—Sm m MB-1040._$3I? 

CBW1HP-4M 

TM ROHNNm.. $ia? 

Canon 13H-4.4ijln, 4ILi 

26iR N/A_-- .$14$ 

Canon ISP 511 BUB, SIM 

?ju sts-tm_$m m n/a_ 

Canon UP-llt Bill Plw 

7MB 563.3350__SMS 

EpmOLMM 

' 2MB MS401_SIKJ 4MB Hfi _5I9B 



UfcoliioV&wM mtxtolsf 

i ftxrlw&ng 4W i SdEffiodsli] 
USmlili Ml, SI fm 
IfcUin SI/M, SWOT 


Esncp AuianLcscr II. tPL-Bl 

2MB N/A_5135 

E^EnJSOO 


iinnaston * 

1 MM. IBCHMOLafif CORPORATION 


Laptop & Notebook 
Memory 

AST 

Ftarb« 4/255L 


N/A- 


$jij 

-5335 


HU OC4IL- 


HP Lowrkr IIP, III. IIIP 

2MR 334751.,,_ 

HPtatrkt II. HD 

2M| 134441_SUO 4MB E445B-, 

HP lifttfiif llhj. 4,4M. 4Si, mX, *1300 Desktol 1200c 

1MB CM&JA.S3* 7MB C3B64A... 

4MB (Mm._51BI BMB £20664 ... 

HPfleskM 5B0 r 5DOC.. 570,570C, 55W, 560.540C 
25** 22707B. 


____,5* 

331771_517* 

__SI 75 


__SB5 

_5354 


NPHesignJel *00 Inkjel Hotter 

4MB CM65A_51 S3 BMB £30664.. 

iBM/knvi Laser 4077 ASModtfc 

7MB 1IB3334 .59* 4MB. HB3S3S ... 

IBM/Lturtml Laser 4017,4019 b 

JMB UI9137..51 IS 3 'MB I0»675.„. 

iBM/t fimnii. Laser 4037,4079 All Motels 

4MB 132B363.51*7 BMB 1331365 

HCC Sien^nlBi 75 i 77 serins 
imi m __ 


I MB 7D014701_547 36 

ttiLnwr BOO, BM 

2MB H/i _5157 41 

PnnoKwv: LosorForlnor 4410,4430 

3MI KXF444.5126 46 

Ponaum Lu%ui P:n ton 44 531 4430 

?M* KJCP441.512? 46 

loxns IrvJi unienls MiriiLo'.fti Id 
IMI 2555737-0001 .. 


ML. 


_$40 

_.5354 

_$157 

5173 

,_5331 

_5100 

_ sm 


Pa-w£«« 3/3SS1, 3/25SL-C B 


Premiimi El* 7B6 3W5JC/3C 35:35C 
I l*mNMB6 


Eontrtn 3/20,3/25,1/2* 

Contara 4/25 siiin 

in 3»6 
mmm 
in Lite 2D; 15; 2k 25c 

OI Ut 4/254 

5UHfe/2S 

IRIYI 

[hmU'nd 303 

fi/7 CLOT nod IWkPwl 700. 

7DCt 770.720c 
» ThinkPad 7 MT 

m 


L40ST, *m. iVHotell? 
L4M, ft/Nofe IB3 
IVltale 04 Sii 


4MS. 

$17? 

Lamb. 

$7*9 

46a .. 

$179 

m _ 

.$7*9 

46U 

$149 

-IJtf 

$ras 

16MB 

5R? 

X 

-MB _ 

_521? 

4KB.. 

^$399 

m _ 

$30? 

SMB 

5399 

m . 

5175 

BMB .... 

_5325 

4MB . 

.$m 

BMB 

5365 

4MB . 

... .5139 

4MB 

527? 

4MB.... ..... 

5379 

BMB 

.$39$ 

4MB. 

... .5219- 


5399 

4MB.. 

.. ..53 99 1 

ML 

.5369 

4MB . . 

57119 

MS,_ 

....,,$319 

4MB. . 

5189 

BMH . 

.S3>* 

2MB 

599 

4MI 

siav 

4MB 

$iti 

HMI. 

.$J9$ 

2MB . 

.599 


TrtivdMolc vifiC loll modthl 

TnwdURTOQtf mm 

Tiwta* WnSLtyiS 

TOSHIE 

LIMLVLf/iE: 2M0 20OO5J; SXe, 
T330BSJ riSOOSemj 
NMJCU6KUIM 
131005* 370051. SX£ 

13700 

raoost 


4400, T640O Ini models 1 
P TTfOl, T45M T4WL T47H. [U diU 


151 DO 

IS4MtlSKWt1S!®0CWSi» 


l Nolo 320L, HDlk,3241, ft5ti 

I 14* 175 Mr 

I Sport 420k 4255 

Mosrer^mSltSU 

MosioriPo! i m>: 

Supenftm Si; 3tte; Itata 


4MB . 

£MB.... 

.5229 

. $449 

iwuajn_ sm 

BMB ..$349 

6MB 

.. .$759 

MENT8 

5MB .. ..579 

4W 

_$m 

2MB.... 

.5129 

V 

4MB.... 

__$1*9 

SMB ... 

5319 

5MB . 
2MR 

_.$*9 

$79 

4MB ... 

.5149 

3MB 

$149 

4MB ... 

$1*9 

BMB . 

.$39? 


$314 

INI 

4419 

4MB ... 

. .. .„ $1*9 

IMB 

.$3« 

IAMB.. 

. ... $699 

44UHJ91_$219 

IMim._$429 

lUUCUTl_$959 

2MB.5*9 

7MB.. 

..SS) 

BMB.... 

MB? 

2MB 

5 LOB 

HMB 

mi 

4iH3 39]._$271 

iimun_s4» 

4MB $'RH 

2MI 

.$90 

3MB.. 

..5B? 

2MB 

..$I39 



MEMORY?! 

t \HuJUm ¥ OS/2 




**>r ho* 


These Iwu operating environ menu, run 
must applications satisfactorily with SMB, 
hut in mekog ctici 16MB is recoatmcmWa 

HI Memory jElu'i'i Windows & OS/2 io run Eastfr 
Cl Ki.-k!ull-i your sysiaji'b jk-l-J to acccu [he hji d diek 
Cl Utilise riHiTikTini^ 4c fx k'nsrvL’ upplicjtl ions he 
tire voe time 

tte :(np6 anpkn's dn-wnann rf nmnicff il ItiTtf to 

rw Jt 05/1 di^ivuLmui nwe tNkiattly 


CHOOSE TODAY FROM 


CD-ROM DRIVES 


CREATIVE LABS 

Qm« W, In tend wilfi Ewtri^/rrijl^«flvi«e__ 


E2]9 


CHINO N 

COS- S3 5. brtanai wth raddy 'wthout cnnOr-Dfler/wifb [urtrEfer_ 

EBK S35, Extcrid wdrit today £ mdrcAj.. 

_S329/S3S9 

$47$ 

C3 1 

NEC 

Muh^pan 3XP, FVtobfe 

-S419 

Mufepm 3KL IrtemaHjtlErnd.. 

Mnlfapifi 4Xnro Filmul 1 Bfinv. bOOkli with rttUe 

. .$445/3499 

SWO 

t _ ZJ 

PLEXTOR 


jiu|L 

4FlD(, totetiiiOumfcpeH! Z20rm, CDCdJj v^ttwnf ramrolk/wrtti rmtncier...$$3?/S599 
iPlEJC. f.iierrul Ouohpecd tC»Ukb wEthaul conlrofet/wilh OMitnillfir. S669/§739 

<S> 



WEARNES 

Qedurai 3u{Kr5pri double i.preJ imcmd krl 

* Douhfcy^ 23Qrrtj, 300itb, inJflfiddme 

•QK-005 IrTlertnrearnl 
- Indudbs fnbfe $ CQ 

# Dtie yeatiwininty! 

MULTIMEDIA 

SOUND CARDS 

Srinpidllastef Valw EdUiati ...559 SoawlftkilEf Pro Vdue Ediliaa_$79 

kundBlmlcf 16 Vdo» Edilloci .Si 09 tandH inner 17 hW ..S2I9 

Soufidllrntw 15 Main TO/Muh CD w/ASP_....W$1N 

kodBimia fisa-ifitshawwr________ 


Artrnncc Signal Prnces^nr.. 


ADD-ONS 

_559 Wave Moser .. 


-Si sv 


&fi[nwry CD 16. 
GanuBlatfOr CD.. 


MULTIMEDIA KITS 

_S33S Edcitainmifir CD 16... 

...~S399 D^itolFdie 3K CD.. 


—5445 


WEA RIMES 

Beethoven SUPERSONIC 
MULTIMEDIA UPGRADE KIT 

F P Tck y 359 

* Scl trf Kow spc“<*km 

■ ] mi mtctl wLtwwe tid« 

^ CD-ROM 

■ Sufta^tlEh double awed 
tnicmaf < 11)‘K4 JM driw 

* A1251* 16 WAVU sj.mnd ord 



VIDEO CARDS 


StaiariMBn&rtra. 

Oyiante Paw 3MB Vt, v PQ..„ 

. $129 

______ $345 

CiaplhteftoMi 1MB 154.91 at PCI .. . . 

. 5239 

U.-aphitx f-Jwti 7MB liJ 71 or Ptl., 

.$359 

(rteptoc Wandb 6U[ls 3216*1154 v 911 

$1S9 

1 Ctopliin IpKsioo 7MB l$A VLSw PCI . 

. .5J$9 

Biqphirt Pig Mitt 7MB ISA SEE m PCI 

$3*9 

fimphic Pro leik< 4Mfi 1U. VLB or PCI .. 


tar 2MB 9 LB/PCI 

53$3/$3H 

fedrih 337MB ¥1B/PCI 

$739 

Shdlih 64 2MB VIB/PCI.-.—. 

$347 

BteaJlfa 64 4MB VIB/Ptl 

.. .. $495 

5t*aitfi 241MB VIB/PCI ... 

. . . _5167 


MONITORS 

* \ « \ I i“l“" noddi niTdr RPA 

* V M | EflCl^y Stitf rL-Hjiaircttierits \ 

MumStroi 36F. 14 1 .?% Ki-rei. m rotor dpiil .. 5359 
MrtraSran 4tP 15" .2B dpi Ikt Hi ro-unonnor . .. $445 


MmSron 5ff. 
MicroStan 5/.f 


', 17" Wdpi.Ftot, HkH.it 
17" .36$i, Fkt f Hi-ris, ir 


i,lQ24176SKI, SflHt, MPSII... 


LX1450LC. 14"Enai!Tr .21dpi. 1 
IW5F, 15' imyf, ,29ifai.Art. IZW k 1024411.60Hi. MFH1I 

M.KI5L, IS'Energy, 2^ Bot 13B0* 1074HI 60Hx MPHII. . 

DKl5F r 15' EP k. 23dpi. fid 1230 1 107411. UHlt. MPHII lUO^h only? 
mn, [V £i»gy r .26dpi.. ftolJJBU rt 1Q34HI,. Wb, MPHII 

" t,mr i l 



6tJli,MPS 
HI &DHr J7 
fkt'UODi .llMNi/MHi... 


sm 


„539i 

.sm 


5T,917 


S3i2 


MX?lf, 2r Energy.! 

NEC 22.14" ZSdfii. 1026 n 74flNI. 70Hi. EPA, 

NEC 3V, 15" EnE W ,1024 1 7SM 6QHr, Fipl, MPRH ___.$509 

NEC 3fGE 15" 2Sdpi, 1024 x 76BNI fiOHi. ftoi MPHII__Sfil 1 

NEC 4ftE I S' .28dpi. x 765NI, 7*Hi. Fid, MPHII. $677 

NEC 5fGE 17" 2&dpi Ennm,lQ24 x 768NI 70Hz. FkH, MPRH.__.SI,WI 

ii.Eneiny.12aDilD74NI.74H " 
li 1280 x I &74HI, 74Hz. Hot, 


CALL NOW 
for your 

Catalog 


OUR GUARANTEE: 
TERMS & CONDITIONS; 

rwinri an Itr you' ■:KTirntra Du h U.(. IniB 1 ptiicc m lot 


« wAu Jfl ty; 4 la him! Him dak 



SOFTWARE 


i 


DesignCAD 2 D 


ll^^ienCAD 2D for Wifidows comes 
rnrnpleic with: 2D1 symbols * dimettsinn- 
in^ * limiting atid etltLiji^ luulbmies * 
materials list * macros * projiramming 
language &£. su|ipurL of 7 file formats. 
DOS verskrd also iivailabld 


DeypnCodl ?D lor Window. 

Douintbil Z 0 _____ 

feyflaCAfl Ml .— __ 



........Jig 


Microsoft 

WhiI lor Wnfcnn V6.Q_5399 

item* Wvd im Window, V6D.$125 

brnl for Wnton V5.0.. 5399 

ifeirndb l^fafWHfawVhO ,5125 

Arars lor Window 92.A_5301 

dVsrWttetmj fti Win VTD __»$I25 

WnlDlnr Window 93.D_51? 

Money hr Wontom _ SIS 

QUkdlu Window V4.2_545? 

ta^dc DHnt F.y W.ndinei V4 7.. .5344 

Offms PmfcMinnol fm Window94.3..557? 

tanedr Dfflte M inr Win M.3._5373 

Pn-wPoinl fol Window V4J_53 Id 

Puhfidwr Inr WoifawV3.9_5M 

Ftefftlor Wmdow T2.fi-_599 

Upgriwir Fnx!Vn Ini Wmdnu'. V7.6_SOT 

Window Ftf Woii group-, W.l 1 __$145 

Wndow 93 11....,._,_5*5 

Wmdfnrt 93 11 .- _...._549 

M5D05Tia_ 555 

tar«frU5ll059fi.92 ...550 

Borland 

Quultia fto tor Window 95.0__549 

Claris 

FrtoMtikoi Pie tor WMmVIJ ^.^.5125 

Corel 

CwelDi na Foi Window 95 V (CQ)_.$149 

Upppdf CveIDiw V3j 0 b V5.01C0J ...5309 
tarafa CselDia* V4 fl la V5 0 K511 $179 


; Datastorm 

; PiDcomm ffai tor Window..$99 

i Delrina 

f Wktox fto for Wbibw V4.D....._.519 

: Intuit 

' ’darken Ear Wintom V3.0.....$49 

- dahken Ddeitt OF ROM to Wimtow.. 5*5 

: Onirken WJI__ 549 

'duirkun tmnpniirari for WWtm V7.0_525 

•Juirkflcck' lor Wmdam 93.0_$99 

■ lotus 

MIA* ler Window 93.01_$313 

: ippf noth Fir Wmdawi T?.| __595 

' Qrganiier tor Wtodmn VI .1_$99 

I i-2-J tor IWtoiH 94,01, .. ... 5515 

- Uppak | .2-3 inr Window 94.C1_599 

- Quarterdeck 

Qcoim 97.0_565 

$ha peware 

| Vbwtoi Window V3J_$135 

Stad ElOctronidB 

: 5ihIm tor Window 94.0_$?9 

I Symantec 

‘ 6fNF«WbfaftV2.[f_____.^^$1D5 

: Norton Unlrsu tor Window V3.U_SI 15 

j WordPerfect 
WnrAifakWfafanVA.n_$315 

- ueqrrdi- WecdP6rf«l hf Wirt 1U.M...__.5W 

: Wordfednn tor HQ5 96 0B_$315 

: taFffli WrtdPtrfecL tor DD5 96.D .Sti 


Hf *■ xiffd t f (kw ateti Nortiti f^n<! *i totm rf h4h Fm i«Mi 


THOUSANDS OF 
SOFTWARE TITLES 
AVAILABLE! 

Ait tifmtni mflw/rr n rru/t-irfttrnMr 


itird fnty. r 












































































































































































FOR MEMORY & MORE! 


Personal Computer Memory 


AST 


m 


8MB 501159-002.S369 

32MB 501159-004 ...SI 294 


500510-001.SI 69 

BMB 500824-002—S319 


500824-001 _.$319 


501159 001 ...$152 
16MB 501159 O03.S7O9 
Brow 384-SX, WS/286,386 
2MB 500510 O02_...S»4 

Br«w3/75t 

2MB 500710 004.....S96 

Adwatogel Pin 486DX/33; 0X2 50; 012-66 
4MB 501168 001 _SI99 BMB 

Adnatoge! 386SX/20; 25, Advantage' Pra SX/2S, Bravo 3/33s 
2MB 500962 001 _it9 BMB 5009624)02-.$289 

AfcantogH Pro 486DX/33; SX/2S, Brovn 1( 4/2H 33; 33s; 50 i, 4/66d 
2MB 500987 001 ..$72 4MB 500987 002 .SI 59 

16MB 500987 004 ...$579 32MB 500987405. .$1159 

Pieinlum 3B6/25, 33; 33T, Premium H 384SX/16. 20; 25 

I MB w/WP8 500780-003, 002.,....587 

Advantage 486/25,33,33p; SX20, Brno 4/33,486/25, Premium 
4/25; 33TE, Server 56 4/33 

2MB w/WPB 500718 004,780 005_349 

Premium 386/331, 386SX/I6. Premium 113865X/20; 25 
4MI./WPB 500780 004 ., 


..-SI 79 


Advantage! 486/25; 33; 3% SX20, Pa«r Premium 3/33,4/33; 33s; 
5W, 66d, Premwm 386/33TE, 486/25; 25E, 25IE 33; 33E. 33H 
Premium II 384/25; 33,484/33 4865X/20 Premrum Server SE 4/33 
BMBw/VfPB 500710001__S3SS 


1 x 9-70ns (3-chip) .-. $ 43 

4 x 9-70ns 155 

1 x 36-70ns 181 

2 x 36-70r»s »354 

Apple Type IBM Type 

IMBxS-70 *43 I x9 70m(9dmp) '46 

4MB x 8 70 . s 145 1 1 940m Static Col . '52 

1 x32 70m M49 517K c 36 (7MB) '85 

# 2xj» 70ns ^ „ ;287 4MB x36 (l 6MB)_ _ . '640 _ 

COMPAQ 

Prolmra 3/25* 3/25n 

2MB 141/38-001_$19 

I Prelum 4/25s, 4/33, 4/50 
4MB 14)684001 -5181 

Desk Pro 384 70,25 

mtkak 113132-001_$110 

DeskPro386s/l6 

MMk 11234001_SII0 


COMPAQ, Continued 

DeskPra 3/25i; 331,4/256,331; 66s 286N 38644; 386SX/20.20M. 
m Systarfro a Sens, PcndMe 4B6r. M Series 

4MB 1 18690 001 $181 8MB 118877 001 $354 

PraSqmo PC Server 486/33; DX2/66 

16MB 149320 001_$449 

DtskPre 386-13,486 33, SystemPm, SpiraPro E series 

7MI 115144 001 S99 BMB 116561 001_S379 

DeskPra 386/331,486/331, SystemPro 

6 Socket Brd*/7MB 116569 « 1IS144W_-_.$309 

DELL 

Power Desktop 3250.325P. 3330.333P. 433P, 486P. 486D 

I Ml 310 2505 .. $39 4M1 310 2507_$181 

Power Desktop 4B4P, 484D 

16MB 310-242$_.$680 

Pwwtinc Workstation 420; 425; 433; 450; 450DE/2,4660E 
4MI 3102447 —.$152 8MB 310 2468 $362 

Ptrlormonre T. 1.4 M serws 

4MB 3103315. -.$111 16MB 3103317-. S640 

Per feixnoiKe ME senes 

BMB 3103335 $367 16MB 3103336.$640 

HEWLETT-PACKARD 

Vectro 05/165 20PC. RS/20. TOC 2$. 25C 

4MB Kd 01542 or I642A___ $189 

Vedro 386/16N, 386/20H, 386/2 5K PC 

2MB 02406* .. $92 8MB D2404A_$310 

Vedro 486PC; 251; 331,4B6s/70; 486/258,338; 508; 668 

7MB D23S1A. S85 BMB D2I52A_$354 

4MB D2ISAA/5IA $181 16MB D2676A .S649 

Vedro 386/25,486/75U, <86/3311,486/500, 486/660 

2MB D2381A—.$85 SMI D2IS2A._..$3S4 

Vedro 386/338,3381 

2MI D27I4A_49? SMI D27ISA._.$310 


PS/2 70-A21; A61,121; 161, P5/I CemAont, Essential. Exped 
models xl I, *13, x!4, PS/Valuepainl Cu senes 

7MB 6450601_.$15 

PS/2 3SSX, IS. 405X. 55SX, 15.6SSX; IS, XSlotw, PS/Vrdugwni Cxx 
senes, adapter board 34E3011 or 348307/ 

4MI 34F2933 or B7F9977_Sill 

PS/2 35SX; IS, 4051. PWduepomt Cxi series 
6450129 - 


P$/2 90 XP. 95 XP, P7S (pen), 56, 57 (al). PS/1 Pro M2123 
2M8 6450902- 


—$354 

..$15 


PS/2 90 XP. 95 XP, P75 Ipml, 56,57 (all), PS/1 Ci 
Exped models xl I, *13, *14, P$/l Pro M2123, 

85/6000 POWERsfotion/POWE Bstrver 720 series 

4M8 6450171. $181 8MB 6450130_S354 

PS/2 80-111; 311,12I;321;0B1; 161 

2MB 6450379_$103 

PS/2 80421; A31; AI6 

4MB 6451060_S109 

Expansion bonrds hr SO, $07. 55SX, 60, 65SX 

7 SMB w/2MB 1497259_S19V 

4 16MB w/4MB 6450609_$379 


Expanuc* bonrds for afl models 70.10 

2 14MB w/2MB 3413077 __ 

4 16MB w/4MB 34E3011_ 


-$226 


IBM 

I AMBfcA Ertierpnse 386, Hurdh 386. Spate 386 (al rttaeWi) 
2MI 8/A__S94 IMA 8/A_ 


4329 


NEC 

I Image 42$, 433 466 

4MI 410-12002—Sill I6MI 41012003 5647 

Ready 425 433 

4MI ' 8/A_$195 IAMB 8/A_$649 

PowerMole 386/33*, Express Te, e series 
4MB OP 410-6205 4111 16MI Of 410 6206 $640 

Power Mote 786/12; $X/l6,SX/70 

7MB Kit OP 410 8103 . .. . 

PowerMole 386SX/70i; 70vi 14125k 486/5(8 486/33. 

8MB Krl Of 410-2101_ 

leSX/70 


—$96 

-.4319 


m AMBKA fnmrpme 416, Hunlo 416. Spate 416 lad models) 

■ 8/A_SITS 14MB 8/A_$659 


2MB CPI) Upgrade Of 4101101... 


-.4159 


PVI 286.386SX 

2MB 92F9935_$12 4MI 92F9694 - 

PVI CarstBrml, (sserrtd Expert models *43. *44, 


-$168 


BMB 

BMB 

141747-001 ...4319 

141685 001 —$354 

PyVnluopoinl ail moduli tiapf Cxx uriat 

4MB 96F9290.$199 I6MI 96F929I 

PVI Cornufe*. Euntfd. Experl modib *76 

16MB Kit 96E929I. .... 

.$639 

$639 


PV2 75/786.30/786, wmory adopter 1497259 


tefilnd 113645-001..$244 

2MIK* 30FS360. 

$81 



PS/2 35SX; IS. 40SX, 50Z. 55SX; 1$. 4S$X; IS, 70, XSlattau 



id II3634QM_S255 

?MB 64S06O4. 

....$85 


2MB Exp Board 0MI0410?+IIQ3_ 

Power Martt 386/20; 25 

2MB APCM455.$229 BMB APC-H6S6._..$679 

ZENITH 

I 2-300/400 Series Plus. 2-470/5X. 1 475/SI. 1 433/DX, 1 433/0 

4MI ME 100_$111 I6MI ME 90 _ $640 

) l Stutw 37558 325V 420SEV 58 V 425V 433Deh 4330b. 450Xh 

I Ml ME 70 . -$39 4MB MI-100—-4181 

Zem*Z 384/20.25.33,331 

1MI ZA380QME_$39 4MB 2A3800MK_$111 

/em*Z 386$X/70.2S6lPf.ZlS 
2MB Kit Z-605-1_„_$92 


WE 



THE 
STANDARD! 

■ 100% GUARANTEED 

Memory Guaranteed -100% 
Compatible in form, fit & function 

ft EASY TO INSTALL 

All products user installable, 
installation instructions included 
with most memory products 

ft FREE SUPPORT 

Free technical support & direct dial 
lines for immediate response 

1 SPECIAL PRICING 

Government & educational pricing, 
special volume pricing 

■ PLUS . . . 

Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 

DON'T SETTLE 


OVER 20.000 ITEMS! 


EVERGREEN REV TO 486 

REV lo DX4 upgrades o 4I6SX/DX to a 0X4 syslar. 

Imhdtn: Protestor upgrade finmg, Intel 0X4 CPU, tooling Ira_S799 

CYRIX : K KINGSTON 

Cx484DRx2 33/64__$349 : SB SX/Hmrl 2S/33.-4I69/SI99 


Cx484Wx7 70/40 
C*486DRx2 2S/S0 
(*48651x2 25/50 
Cx486SXx2 20/40 


.4249 • $lC/8md 2S/50._ 
$289 ; 486/8ow( ?5($X)/33 ... 


-S219/S299 

,$399/$579 


_.$261 ; MCMnslot 25(4X1/33_$499/5959 

$749 : WetMcmmmmhH ip/» frCM/iV HAM 


_ INTEL OVERDRIVE PROCESSORS 

NW 486DX 50 for 486SX 16,70,7$..._ -4249 486DX 50 for 4160X25-..$249 

486DX 66 (or 486SX33 or 0X33 _.42*9 486DX 66 for 4860X33. .$289 

FAX/MODEMS 

^Robotics 

Worfdpod 14,400 hi, PCMCIA_$209 

Sportster 14,400 fm, Ext/fat..__S13T/S119 

Courier V 32 lerbo far mth ASl, Ext/V.$404/5365 

Sportster 28,800bps far; Ext/lnt_$239/219 

^Megahatz Sfif 

PCMCIA 2.0 DATA/FAX 

XJACK 14,40Obps fAX/Modem XJI 144/Gold Ml 44__ 

14,400bps FAX/Modem direct conntebm to sdetlivo cellular phones_ 

POCKET MODEMS FOR ANY f 

14,400bps FAX/Modem... 



_$219/S239 
_4309 


9i/960Obps fAX/Modem 


Hayes 


-.4239 
_S2I9 


Optima 14.400 Fax/Modem. ImerMl/lxternol. 


_$379/S399 

Optima 14,400 Fax/Modem PCMCIA. 


_$299 

Optima 14,400 Fox/Modem Pocket External —.. 


___S315 

Auuru 28.8bps Fax/Modan, Exlerad. 


.. ,_$279 

Optimo ?l.8bos fox/Modem, Infernol/Exteraol 


. S39Q/S443 


HARD DRIVES 


273M8 IDE, 1208,34*_ 

345M8 IDE, 14ms, 34*_ 

5468M8 KK, 12ms, 3.5*_ 


MAXTOR 


$292 

4397 


SEAGATE WESTERN DIGITAL 

260MB IDE, 16ms, 3.5*_$248 2S6MI IDE, 13ms, 34*_ 4266 

341 Ml IDE. 13ms. 3.5*. ..$288 341 Ml IDE. 13ms. 34*... 4309 

428MI I0€, 14ms. 3 5*_ 4349 42SMI IOC. 13ms, 3.S'...$319 

579MIIDE.12W.34*. $408 540M1I0E. 13ms, 34*.. $479 

CONTROLLER 


*ixctc/c 


QLOGIC 


EAST SCSI2 ISA/vwth floppy _ 
FAST SQI2VU/mlb floppy... 
FAST SGI7 ElSA/wdlh floppy . 


_4193 

-4129/S141 
.. 4193/S706 
...S205A218 


COCOMP 

SGICnbfa IW" High performaiKe parallel port to SCSI II cantioAmr_ 


PRINTERS 



DECwriter 5001 

^ Ink Jet Printer 

• HP Dcskjct 500c emulittion 
& Windows drivers 

• )00 X 300 dpi resolution 

• 5 page per minute 

• Color option 

2 YEAR WARRANTY! 

Color Option odd 


(hod 


_ $51 

DEGosar 1800 Lesser Printer 300dpi, 6 PPM, PCI 5, Vr/Pm...-. 4699 

DEOttsar 5100 laser Prmlei 600dpi. B PPM, PCI 5E, Ser/Por/Lod Talk.-.$1,479 

• Pnari subject ht chttngr uathrml mnlttr 


REMOVABLE 



REMOVABLE HARD DISK DRIVES 

Kite include; Drive, Interface. 1 Cartridge & Software 
Drive Internal External Parallel 

44MB, 5.25 . '371 .'436.'371 

88MB, 5.25 '512 '589 '475 

105MB, 3.5 <vU«4 s 319 ihutmueuiM .. '489.'423 

270MB, 3.5 *731.'642 

Cartridges (Drive* & Carwi^M may tea purchased separatery) 

44MB, 5.25 . '59 88MB. 575.*89 

105MB, 34.'59 270MB, 34.*89 


AVEC COLOUR 2400 

Flatbed Scanner is a three-pass 
scanner capable of scanning in 
24-bit, 16.S million colors in an 
'bS' x 14" area, with a maximum 
interpolation of 2400 dpi and an 
*599 ► optical hardware resolution of 600 x 300 dpi. 

• Supports IBM PC/AT, compatibles & Mac 11 (or above) 

• Bundled with Art-Scan, TWAIN driver & plug-in module 



Hreusys 


V) & Urtiy Ci 



MAIL OR FAX ORDERS TOr 

(714) 448-7750 •FAX: (714) 448-7760 
First Source International 
7 Journey • Aliso Viejo, California 92656 


HOURS 

Monday - Friday • 7am - 5pm, PST 
Saturday, 9am - 3pm (orders only) 


Call the Upgrade Experts 

ORDER NOW 
800 * 764-9866 


International Orders Call 714 - 446-7750 


Circle 229 on Inquiry Card (RESELLERS: 230). 

































































































































6-wire RJ-11 connectors with partial 
modem control for easy connection 
and improved flow control 


Rotary switches make 
installation easy 


8 RS-232 ports, with data rates up to 
/ 15.2K bps to support high-speed devices 


H2UHV1S 


RSSV 90-00702- 


On-board processor reduces 
load on host computer 


Surge Protection on all lines increases 
availability and reduces maintenance 



ill®® 





Introducing the newest member of the Corollary Intelligent Multiport 
family, the 8x1 DC. With the features of high-performance multiport solutions 
in an entry-level board. The 8xlDC is an economical way to add eight ports 
in a single slot, or 32 ports with up to four boards per system. Corollary’s 
versatile multiport products and software compatibility provides a cost- 
effective path to higher-end adapters and terminal concentrators. 

Corollary was the first to introduce the terminal concentrator architecture 
to multi-user UNIX PCs. Our reputation for innovation and quality 
communications products has made us the choice of top OEMs worldwide. 

For details on the 8x1 DC, our entire Intelligent Multiport line or 
Connection Station® communications servers, call 800-338-4020 and get the low-down. 



The 8xWC offers eight ports 
per board for easy connections 
to terminals, printers, modems, 
scanners , cash registers and more. 



COROLLA Y 

2802 Kelvin, Irvine, CA 92714 

USA 714-250-4040 • Fax 714-250-4043 • marketing@corollary.com 
Europe +32-3-825-37-94 

Circle 245 on Inquiry Card (RESELLERS: 246). 
































Printer Port Connections Are 
The New Tools Of The Trade. 



nee you discover just how easy it is Do 
install a backpack CD-ROM drive to your 
computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits ali IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go. bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering 
information 
and a dealer 
nearest 
you. 

CD-ROM Drive 



Micra5alutians 

132 W. Lincoln Hwy. DeKalb. Illinois 6011 5 Telephone 815.756.3411 Fax 815,756.2928 

Call Toll Free 800.295.1214 


Flato CD symbol 
s a trademark used 


Circle 233 on Inquiry Card (RESELLERS: 234). 
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Notebooks 


IBM THINKPAD 755 MM .STOCK 

8450 

THINKPAD 750/750C 4MB RAM 170/340MB 

stock 

IBM 380 SERIES. 

CALL 

IBM 755 SERIES . 

CALL 

Desktop (NEW PCI SYSTEMS) 


6484 DX4/100 270MB/364M8/527MB. 

CALL 

6484 DX2/66 270MB/364MB/S27MB. 

CALL 

6484 DX4/33 270MB/364MB/527MB. 

CALL 

(Above systems are available with VLB SLOTS) 


6384-189 P60/D 16/424MB ...... 

call 

6384-199 P60/D 165/274MB 

call 

NEW IBM EISA PC SERVERS 


PC SERVER DX2/66 MODEL 1. 

CALL 

PC SERVER DX2/66 8/728MB. 

CALL 

PC SERVER P5/60 MODEL 1. 

CALL 

PC SERVER P5/6016/1 GB. 

CALL 

ALL PS/2 COMPUTERS & PS/2 SERVER are also available 



IBM ThinkPad 
350C 4/25 

PCMCIA SLOTS. DOS. WINDOWS. 
PEN. PASSIVE MONO DISPLAY 

4/120MB .$1730 

4/250M8 .$2099 


IBM PS/VALUEPOINT 

486SX/25 (DESKTOP) 

4MB RAM. 120MB. 
1.44MB floppy drive, 
DOS. WINDOWS. Mouse 

$999 


IBM THINKPAD 

360CS 

PCMCIA SLOTS. DOS. 
PRODIGY, DISPLAY 
4/70MB 

$2490 


IBM ThinkPad 
350 4/25 

PCMCIA SLOTS. DOS. WINDOWS. 
PEN. PASSIVE MONO DISPLAY 

4/120MB $1499 

4/250MB . $1999 


IBM PS/VALUEPOINT 

486DX/33 (DESKTOP) 

4MB RAM. 212MB HD. 
1.44MB floppy drive, 
DOS. WINDOWS, Mouse 

$1425 


IBM THINKPAD 
500 

PCMCIA SLOTS. DOS. 
PRODIGY. DISPLAY 

4/84M8 $799 

4/170MB $999 


BRAND NAMES 

LOW PRICES 
LEADER 
SINCE 1983 

We export with International Warranty 


m 


HEWLETT 

PACKARD 


SYSTEMS 

Omnibook 530 (NEW RELEASE) . CALL 

Netserver LM DX2/66 16/535MB/1GB . ^V/ call 

Netserver LM 5/60 16/OMB . ^ .call 

Netserver LM 5/6016/1GB/2GB. ^.call 


Netserver LE DX2/66 8/535MB. 

Netserver LE DX2/66 8/1GB. 

PRINTERS 

HP DeskJet 310. 300 

HP 4+/4M+.. 1360/call 

DESKJET 520/560 . 272/544 

HP 4SIMX/4SI. 4159 




call 

call 


HP1200C. 1390 

HP 1200 C/ps. call 

ScanJet llp/llcx. 499/899 

HP 4L/4ML. 640/999 


NOTEBOOK 

Toshiba 

T191Q/1910CT 486SX/4/120MB. 

T1960CT 486DX2/40 4/200MB/340MB.(Stock) . 

T3400/3400C 4/120MB. 

T4700/4700C DX2/50 4/200/340MB. 

T4800Series 75MHz Systems (with audio). 

TEXAS INTRUMENTS 

T4000E DX2/50 4/200MB (active color). 

T4000E 486/75 MHz 4/340MB /455MB 

NEC TECHNOLOGIES 

Versa 4860X2/40 4/200/340MB (color & mono). 

Versa 4860X2/50 4/200/340MB (color & mono). 


call 

call 

call 

call 

call 

save 

save 

call 

call 


COMPAQ 

AREO 4/25 

PCMCIA SLOTS. DOS. WINDOWS. 
PASSIVE MONO DISPLAY 

4/84MB $990 

4/1 70MB . $1430 


COMPAQ 
CONTURA 4/25 

DOS. WINDOWS. MOUSE. MONO DISPLAY 

4/120MB $1699 

4/209MB. $1980 


comPAa 


1050/1280 

1659 

1875 

1420/1559 


Notebooks i 

LTE Lite 4/40C MHz series. "j .call 

LTE Lite 4/50C MHz series. Tj .call 

LTE Lite 4/40CX & 4/50CX MHz series. H call 

LTE Lite 4/75 MHz with 510MB disk. Q .call 

(All New LTE Lite Models have pcmcia slots) . . 

Prolinea Desktop Series W 

Prolinea 4/25S 4/120MB/240MB .... . (0 

Prolinea 4/50 4/240MB. 

Prolinea 4/66 4/24DMB. ijj 

Prolinea Mini Tower Series 

Prolinea 48S/33s4/170MB /340MB. JT. 

Prolinea 486/33S CDS 4/340MB. ■■■ .special 

Prolinea DX2/50 4/340MB/525MB . I 1899/2230 

Prolinea DX2/66 4/340MB/525MB . . 2099/2299 

Enhanced Prolinea Series (new) CL 

Prolinea 486/33$ series. Q . call 

Prolinea 486/50s & 486/66 senes.. call 

Prolinea 4/IOOMHz series T. call 

Deskpro XL Series (NEW RELEASE) □ 

(integrated SCSI & PCI 4- network card ♦ audio system) 

Deskpro XL 4/50M 8/270MB. call 

Deskpro XL 4/66M 8/535MB. QJ . call 

Deskpro XL 5/60M & 5/66 8/525MB. Q . call 

NEW COST EFFECTIVE SERVERS — 

Prosignia VS DX2/66 Model 1. (£. call 

Prosignia VS DX2/66 scsi 535MB/1GB call 

Powerful Servers 

Proliant 1000 dx2/66 & 5/60 mode II. (J .call 

Proliant 2000 dx2/66& 5/60 model 1 . call 

Proliant 2000/4000 5/60 model 1. CD call 

Prosignia DX2/66 & 5/60 Model 1 .call 


COMPAQ 
CONCERTO 4/25 

PCMCIA SLOTS. DOS. WINDOWS, 
PEN. PASSIVE MONO DISPLAY 
4/120MB $1275 

4/250MB $1399 


COMPAQ 

PROLINEA 

486SX/33(MINI TOWER) 

4MB RAM. 270MB HD. I 44MB 
floppy drive. DOS. WINDOWS, Mouse 

$1299 


COMPAQ 
CONCERTO 4/33 

PCMCIA SLOTS, DOS. WINDOWS. 
PEN, PASSIVE MONO DISPLAY 
4/250MB $1499 


COMPAQ 
PROLINEA 

486SX/25 (DESKTOP) 

4MB RAM, 240MB HD, 1 44MB 
floppy drive. DOS. WINDOWS. Mouse 

$1125 


ADAPTEC 

CALCOMP 

INTEL 

EPSOM 

MAYNARD 

KINGSTON 

HOUSTON 

EXABYTE 

PINNACLE 

ACER 

BOCA 

CITIZEN 

CREATIVE LABS 

HAYES 

MOUNTAIN 

LOGITECH 

INSTRUMENT 

KODAK 

FUJITSU 

ALR 


WE 

STOCK: 


MultiMedia 

COMPLETE PACKAGE 

CREATIVE LAB 3X KIT. 689 

ProAudio Multimedia System ., 665 

Fusion Double CD 16 int. 285 

MEDIA VISION PRO 5000. 659 

SOUND CARDS 

Sound Blaster 16/16MCD 125/150 

Sound Blaster 16 SCSI/SCSI ASP 180/229 

PRO Audio spectrum. call 

CD-ROM DRIVES 

Sony 33A . 155 

Sony CDU 535/561. 289/299 

NEC 3X1 (INT/EXT). 449/499 

NEC 4XPRO. CALL 

GRAPHICS CARD & CONTROLLER 
DIAMOND VIPER 2MB PCI/VLB 350/330 
STEALTH 32 2MB VLB/PCI . 225/225 

ATI TURBO 2MB ISA/VLB 420/420 
ATI TURBO 4MB ISA/VLB 680/680 
ORCHID KELVIN (64-bit) 2MB .. 240 

ORCHID 1280 2MB VLB. 199 

ADAPTEC 2940 PCI SCSI KIT.299 

ADAPTEC 2842 VLB KIT . 299 

ADAPTEC 2742 EISA KIT. 320 


MANAGER SPECIALS 


NEC 3v/4FGe. 480/630 

NEC 5Fe/5GP. 999/1099 

NEC 6FGP/3PG.1999 

IBM SLC2/50MHZ + math-co.... 186 
IBM SLC2/66MHZ + math-co.... 250 
IBM BLC3/75MHZ + math-co. . 380 

AMD 486DLC-40MHZ.199 

CYRIX 486SLC/33.99 

Intel satisfax 400.299 

Intel 14.4 pcmcia.240 

U.S. Robotics 14.4 fax S/R.129 

Best Data 14.4 Fax.115 

24/9600 FAX MODEM.55 

Notebook Upgrades 

130MB hard disk.special 

213MB hard disk.special 

340MB hard disk.special 

540MB hard disk.special 


NOVELL SPECIALS 

PRINTERS 






EPSON LQ87Q/1170. 

</> 

430/580 

NETWARE 3.1Z 

NETWARE 4.01 

EPSON LQ57Q/1070. 

h- 

z 

231/355 

5 USER 

special 

5 USER .. 

special 

OKI ML32Q/321 . 

Z> 

315/440 

10 USER .. 

special 

10 USER .. 

special 

OKI ML59Q/591 . 

O 

440/585 

25 USER ... 

special 

25 USER . 

special 

OKI OL41O0/41O. 

o 

(/> 

645/528 

50 USER . 

special 

50 USER . 

special 

OKI 810/830. 

Q 

899/1075 

100 USER.. 

. special 

100 USER . 

special 

CANON BJ 10SX/BJ-200e . 

fc-- 

260/310 





CANON BJ c600. 


585 


HARD DISKS 


Conner 210/340 . 

199/220 

Conner 540MB/1GB. 

. 355/785 

Conner 420MB. 

... 230 

Maxtor 540MB/1GB. . 

310 

QUANTUM 1GB. 

... 930 

MICROPOLIS. 

. 799 

‘CALL FOR ALL BRANDS 



APPLE 


QUADRA 600/605 SERIES 

call 

MAC POWERBOOK SERIES . 

call 

POWER PC6100/60MHZ. 

call 

POWER PC 7100/66Mhz. 

call 

POWER PC 8100/80MHZ. 

call 


Panasonic 4430/4410. 
Panasonic 1624/2624 
Panasonic 2023/2124. 


679/491 

399/425 

199/335 


‘Please call for updated prices. 


Tape Back-Up Drives 

Colorado Jumbo 120/250 (int) , . 110/179 

Colorado Trakker 120/250 (ext). 220/354 

Syquest 88MB int/ext. 480/560 

Colorado Power Tape 2GB (Int) ... 985 

Colorado Power Tape 4GB (int). 1199 

Colorado Power Tape 4GB (ext).1365 

Wangtek 525/1 GB (int) 589/720 

Wangtek 4GB (int) .1099 

‘also carry Exabyte. Mountain, etc. 


Computerlane 


Inc. 


Corporate Accounts 
Volume Discounts 
Welcome 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 - 6, Saturday 10 - 5 


Compaq is a Registered Trademark of 
Compaq. IBM is a Registered Trademark 
of International Business Machines. 

AD quoted prices retied a 5% cash discount 
Visa. MasterCard and American Express 
Wire Transfer Also Accepted 
Prices subject to change without notice. 
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The Simple 
Connection Behind 
Computers And 
Backpack Tape Drives. 


It’s fast. It’s small. It’s reliable. It’s incredibly compatible 


Backpack is the best setting parallel port tape drive 
on the market. We r d tike to tell you why. 

With Backpack, tape backup is quick and simple, 
just plug it into your printer port and it's ready to 
use. No hardware conflicts, no slots required. One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and reads QIC40 tapes. With its compact size 

Call toll free 


and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you. 

Telephone 815756.34M FAX 815756.2928 

MkTD5nllltkin§ 132 West bncdn Highway DeKalb, IL 60115 

800-295-1214 
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The Micro International 3600 Pentium Notebook 



... speak softly 
and carry the 
fastest book. 

$3400 

Dual-Scan Color with 250mb HD - 8mb RAM 


9.5" Active Maxtrix 
Color or Brilliant 10.5" 
Dual-scan Passive 


Built-in Microphone 


3.5" floppy drive 

PCMCIA Type III slot 

Large 25mm 
trackball in the 
right place 

Heavy-duty 
NiMH battery 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible sound card I 

Mic / Speaker / 
Headphone jacks 


PCMCIA Type 2 card slot 


250mb removeable local bus 
HD (up to 520mb available) 


Pentium 
66 mhz 


The Micro International 7500 486 8c DX4 Notebook 



4<96sx-33 
48>6dx2-66 
DX4-1 00 


... or experience 
the value of a 
"Pentium Lite" 


$1700 


Sharp & dear 
monochrome 9.5" screen 
(Active Maxtrix Color and 


Mono with 486SX/33 - 120mb HD - 4mb RAM 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible sound card I 


Two type II PCMCIA card 
slots (equal to 1 type 3) 


120mb removeable local bus 
HD (up to 520mb available) 


Mic in / Speaker / 
Headphone out jacks 


3.5" floppy drive 

19mm trackball in 
just the right spot 


Dependable 
NiMH Battery 


Micro International 10850 Seaboard Loop Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mail on request. 

Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 

1 - 800 - 967-5667 
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RACER U 


The RACER II board is the 
easiest to use. most powerful 
tool for PC troubleshooting 

on the market" „ 

Skin ici. -Vws 

SCORESHEET 

(Real-Time AT/XT Computer Equipment Repair) 
provides Service Technicians, OEMs, System Integrators, 
System Engineers, and even End Users with Time-Saving, 
Low-Cost Diagnostic Capability needed to quickly repair 
System Boards. 


QuickTechPRO 


The Professional’s Choice 

in Diagnostic Software 

Professional core-level analysis, testing, 
and troubleshooting PC software for 
XT, AT 286/386/486 & Pentium systems 

* True Cache detection , sizin g and testing 

* Extensive Base and extended RAM testing 

* Full Video RAM testing up to 4 megabytes 

* Complete IRQ and DMA detection and testing 


✓ Single board tests PC/XT, PC/AT 286/386/486 

Pentium and compatibles. 

✓ Displays diagnostics & fault trees on system monitor. 

✓ Initializes and tests systems that appear completely dead. 

✓ Even injects it's own test into the system 

with no RAM installed. Supports 

✓ Trouble-shoots to component level. Monochrome, CGA, 

Finds intermittent problems. ^GA & SVGA 

RACER PS2 available for IBM PS/2 A compatible Micro Channel Systems 


Professional Hardware 
Diagnostic 16 Bit Card 

for Component Level Troubleshooting 





✓ Single board tests 

PC/XT, PC/AT 286/386/486/Pentium 

v' Monitor test results on system monitor 
or on-board display 

✓ Test computers with virtually all system 

components missing or inoperable 

✓ Complete & accurate testing of all 

Bus functions 

✓ On-Board Processor Emulation for Bus 

Signal Verification 

✓ Full interrupt and DMA functionality testing 


C^ffiMMi/Canada'VA 

m^expo 0 Windows World 


Systems ^ 
Support 


EXPO! 

MIIDCH7Spring' 94 

I Windows World’94 


Monitors POST Codes Output 
to parallel print port 
(without removing cover) 

Configuration parallel and serial 
port loopback tester 

Configuration & Swapping 
Utilities for serial and 
parallel ports 


Micro- 

P.O.S.T. 

Convenient, 
easy to use 

POST |# 

(Power On Self Test) 
monitor & parallel/serlal port tester 

Micro-P.O.S.T. can be used to view POST codes generated by the system BIOS in any 
computer who’s POST routine outputs results to the parallel printer port address. 

This includes virtually all IBM PS/2 models, IBM notebook computers and compatible 
systems which utilize newer BIOS designs. 


QUICK POST-PC PLUS 

The low cost, plug-in hardware diagnostics card for 
IBM & compatible PC/AT systems, allows technicians, 
system manufacturers, integrators and end-users to 
quickly isolate problems with 286, 386 & 486 
systems that fail during Power-up, even on systems 
that appear completely dead. Easy to install & use, 

QuickPost PC Plus plugs into any open 8 or 16 bit 
AT slot; when the system is powered-up, QuickPost 
PC Plus instantly begins monitoring the Power On 
Self Test (POST) codes output by the system BIOS. 

The easy-to-read numeric display codes identify the 
bad circuits that need replacing. It’s that simple. 

The whole process takes only a couple of minutes! 


f"-%3 


Call today for 
additional 
information 


^> Free Technical Support 
Performance Guaranteed 
> Next Day Shipping 

5 1 - 800 - 539-0123 

in Inti (813) 539-8600 Fax (813) 531-0977 
Australia 6175916500 Mexico City 5256768218 


13700 • 58th St. N. •Bldg. 202 •Clearwater. FL 34620 


Products of Uttra-X, Inc 
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MAHU PART I 

PCI I pm5i2U 
PC I ill •••'P i 1.1 
PC-PAS314U 

ac nuBisq 


re ( •■•-. 33 

PC-PA201BQ 
PC • ' il 
PC-PA2021U 

PC13-PA8306 
PM PA8302I 
PS-W13H 
PC I I A 
PC15 PAWOW • 
PClS PA8310U 
PM-PA7 37U 
PABM7U 
PC17-PA89Q9 

reft PMsiau 

re t+m lu 


ph 


: C ; ' : 


V*ue Point Ptrtomence PC Serve 4,« 
Vttc Point Pvtornancs. PC Server AW 
V*in Point Pwlomuf**, PC Server AW 
Standard li3-7DSimmi 
Standee 4*9-70 Simms 
5S.S7.57SX.90i 95.P-7S 57SIC 


60G1C22 (IGMig) 
6450178 <4Meq) 


mM 


Thntgad 500. S10CS (3 3 vodj 
TMvad510CS(33wO) 

LX40. NQ3SX PS Nod 

tX40. N335X PS Not» I Ipd 350. 950c. PS Pam 475 
LX40. K33SX PS Not* 
ftuikpu) TW.n Ot 755 J60 
rhn*4«d *50 750c 755 360 


•mil IhttSg) 
womjiMig) 

/9F1000 4Mm| 
PBF1001 ; :V-r 
0701415 |4Meg> 
0301416 NS 
MB--•-•'.Mi, 
mmofpoi 

>81431 'M'.; 

cat BtreaMiSi 
aoo ro twig 

9010804 |JMkj> 


7M«j Exp Bd 
8MfiiFxyBd 

■9 Ml 

8 Meg Art 
iFiMog Kit 
3?MogM 
MMrg W 


7A-300-1 


WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO’S 
FROM QUALIFIED FIRMS 


NO SURCHARGE 
FOR MC, VISA AE & DISCOVER 


CACHE MEMORY 

I 

CHANGE YOUR 286 TO A 486 


TOSHIBA LAPTOP MEMORY 




IBM PS/1, PS/2 MEMORY MODULES 


Individual D-RAM Chips 


INTEL Math Chips 


ZENITH MEMORY MODULES 


IMegx 9(3chip) 
IMegx 9(9chipi 
4Megx 9 
16Meg x 9 (9 chip) 


MEMORY BOARDS 

IBM Compatibles & PSH 

no 


BOCA AT PLUS 


• New 5 


15 BIT MEMORY B0. FOR 286, 38® AT*OK-BMeo Bd 4 0 LIM Compat 
, Yr Warr Convent, Expnd & Extnd Memory • Supports DOS, OS/2. UM^mss 
EEMS • Versatile Split Memory Addressing • Operates w/CPU Speeds to 33 MHz • 
Supports Desqwew, Multitask operations • Bd made by Boca Research, AT plus 

OK - $84.80 2M««-$159.00 4Mag - $239.00 BMeg - $399.00 


IBM P/S2 32BIT EXPANSION BD. 


0-16Meg. ExL-Expnd Memoty Bd for P/S2 70, B0.90. Urn 4.0 

2Meg 4 Meg 8Meg 16Meg 

$238.00 $319.01 $49900 $859.00 


PS/2 MCA 0-8MEG EXPANSION BD 


O^IMm Extended and/or Expanded Memoty 1o 
P/S2 Models 50,502. 60.55SX. 65SX, 16 Bit. 4.0 LIM Compat. 


y tor all IBM 

l8 50.50Z.6a 

OK -119.00 ?M«i 199.00 4Meg 283.00 BMeg 449.00 


Coatee 320.325 
Contun 4/li. 4/25C. V25CX 
Aero 4/25.4/331 


BOCA XT 8 BIT BUS 


I * Expanded memory tor XT • Urn 4 0 compat. 0-2Meg • Uses 256x1-100 

0-K $99.00 IMeg $189.00 2Meg $229.00 


CUSTOMER SERVICE & TECHNICAL OPEN M-F, 9-4 PST 
All products Brand new & guaranteed • We buy excess irr*entory 

Trademarks are registered with their respective companies 


m 




C' 






22825 Lockness Avenue • Torrance, CA 90501 


310-539-0019 
FAX: 310-539-5844 


Prkcs & Availability 
Subject to Change 
Without Notice 


CALL 

TOLL FREE 


1 - 800 - 433-3726 

(US and Canada) 


ESTAfi. 

1985 


SORRY, 

NO WILL CALLS 


Mon-fri, 8:00 a.m. to 5:00 p-m. PST 
Sat. 10:00 a.m. to 12:00 noon 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


PCMCIA VERSION 2 


MODEL 

s-flAMCwd -mm. is. ;; j. . 

SRAM Cant* 2MFG 179.00 WmmI Medjjj jCnflom. 1 

I4.40CV14.400 DataTax Modems 189.00 f«^vSi" , |i6 l Sil state 
Headwater Card 199.00 >Ob IAg Type III Hart Drive 


CAM 


USER PRINTER MEMORY UPGRADES 


- 327 -r 
flat 327 -L 

- -ar - mi 


IN STOCK 1 


H.P. COMPATIBLE FONT CARTRIDGE 


BAR CODES Bar Code Reader Font*__99.00 

DESKJET SOLUTION tor DkJt 500 & Plus, 92 Fonts. 4 5 pt-30 pt-80.00 

IBM 4019. 4019E. FONT CARTRIDGE 209 Fonts, Turtle Card.105.00 

TURBO 2S Comparable to Pacdic Dwtas 25 CARTRIDGES IN ONE!"*, 143 

Forrts (co mpat, with fpson Action Laser II and aO HP Printers)...69.00 

too. lOJ SotUt* f,Kill in XoyPuUitSmHPJO 3 3D. V 3P, ?P..149.00 


TURBOSCRIPT™ 109. lOTSeueu. 

TAX & FINANCE FOR IBM 4019, 4019E. 
TAX A TINANCF CARTRIDGE 
OKI 400, MM 41 fonts 11 typ 


IE. 4029 


Point SWMP7. 


Ambra NC 42SSL 
Ambra N Senes 
Ambra Sh Series 
Ambra SjmntaSLC II 


4,8/16 Meg 175 0O3M0IM99.00 

2/4/0 Mrg 1<M(M/2W(XV44!»Q0 

4/8/12/16 Meg 189.00/379 00569 00(829.00 

vm Mig nuoaua 

2/1 Meg *900/31900 


CYRIX DRx’ 386 to 486 Upgrade 

Clock Doubler 


Compatible with DOS. Windows, 3X 0S-21 3 


* Easy loll 

The Cyrix upgrade runs at twice the speed oT your 
original 386 microprocessor combined with a 1K 
an chip cache you well enloy a performance boost 
of 100% and more. Ideal tor any DOS, Windows or 
OS/2 application which requites a large amount of 
microprocessor horsepower 


CX486 DRx*-16/32_264.00 

CX486 0Rx*-2Q/40_274D0 

CX486 0Rx*-25Q0..314.00 

CX486 DRx>-33/66 354 00 

CX486 SRX216/32.-244 00 

CX486SRX2 20/40 . 244 00 

CX486 SRX2 25/50.-26900 


IBM NOTEBOOK & LAPTOP MEMORY 




AST MEMORY 


Jwpw 


72 PIN SIMMS (EISA) 


256 x 36 1 mg 
512x38 2 mg 

1 meg x 36 4 mg 

2 x 36 8 mg 
4x36 16mg 
8 x 36 32 mg 
16 x 36 64 mg 
1 x 32 4 mg 


CYRIX FASMATH PROCESSOR 


B3D87-40MKZ 79.09 83087 33MH/ 59.00 83S87-75SX Vtr. 

83SB7-33SX - 79.00 PC Week™ rated 1 1 over 

5 Year Warranty • 'AH 


SIMM MODULES (Add $5.00 for SIPP) 


Circle 249 on Inquiry Card (RESELLERS: 250) 




















































































Make your PC peripherals Macintosh compatible! 

Mediator lets you use your PS/2 style peripherals as if they were connected 
directly to your Mac! Use the Cybex AutoBoot Commander™ in conjunction with 
the Mediator to control a mixture of PCs and Macs from a single keyboard, 
monitor and PS/2 mouse. Or allow several users to share your Macintosh with 
the PC-Expander Plus™. With the Mediator, going multiplatform is easy! 

• Works with most Macintosh® computers with detachable monitors 

• Supports VGA, SVGA and Macintosh Hi Res video 

• Supports PS/2 style keyboard, mouse or peripherals 

For Sun® workstation support, ask 
about our Mediator for Sun! 


Mediator™ for Macintosh 



Control up to four PCs or file servers with 
just one keyboard, monitor and mouse! 



Get the same great features of our AutoBoot Commander in a smaller, more 
’personal’ size. Measuring under 8" across, the Personal Commander lets 
you work smarter in cramped areas! 


• Supports all 100% IBM compatible PCs, with optional Macintosh 
and Sun workstation support available 


• KeyScan™ feature allows for keyboard controlled channel 
scanning and switching 


• Built-in support for PS/2 and serial mice 


• AutoBoot feature boots computers without operator help 


To control more than four PCs, Macs, or Sun 
workstations, ask for our AutoBoot Commander! 


Personal Commander™ 


IBM, PC and PS/2 are registered trademarks of Internationa! Business Machines Corp. Mac is a registered trademark of Apple Computer, Inc, 


Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 

(205) 430-4000 • FAX (205) 430-4030 



cyBEX 


TM 


Circle 223 on Inquiry Card (RESELLERS: 224), 























OVERSTOCKED! MUST LIQUIDATE! 


8X36-70NS - $1348 

I 32MEG, 72 PIN, LIFETIME WARRANTY) 


Positively, Unequivocally, 1 00% j gigabyte hard drive - $658 

Guaranteed Lowest Price* (Conner 106 OMB, ioms. 3.5". idei 


HARD DRIVES 


c Seagate 

MOOEl SIZE SPEED TYPE rttKt 

ST3290A. 260M8 ISMS 06 3.5* J2I8 

ST339IA_340MB I2MS 06 3.5* CAU 

ST349IA. 420MB I2MS 06 3.5* $248 

ST365SA__545M6 I2MS 06 3.5* $398 

ST360CN. 525MB IOMS SCSI-2 $478 

ST12550N —.2100MB 9MS SCSI $1598 

ST31200N_1050MB IOMS SCSI $789 

GCSSMBV 

MOW l SIZE SPEED TYPE PWCf 

CFA2I0A__ 210MB ISMS IDE $188 

CFA340A . 340MB 12MS IDE $249 

CFA420A_420MB 12MS IDE $248 

CFAS40A_540MB 12MS IDE $348 

CFA8I0...810MB 12MS IDE $595 

CFA1 OtOA/6 .... 1040MI 1 OHM IDE/SCSI $ASI 

MepQor 

MOW l SIZE SPEED TYPE PRICE 

729QA... 290MB ISMS 06 $208 

734SA.._.345MB I4MS OE $248 

7405A_ 405MB I4MS CE $268 

7S44A- 949MB 1 2MS HM $328 

MICROTOUS 

4110(35*).. 10SOMB 10MS SCSI/ID! $788 

2217(3.5*1_ I75GMB IOMS SCSI/IDE $988 

I548(FH)_1748MB 14MS SCSI $1075 

1926 (PHD_2100MB I IMS SCSI $1588 

1936 (FH)_3300MB 1IMS SCSI $2138 

& WESTERN DIGITAL 

1210_212MB 13MS 3 5*OE $188 

2340_ 340MB 12MS 3 5* IDE $238 

2420-439MB 1 2MS 3.3”IDR $288 

2540 -940MB 12MB 3.I<*IM $111 

Quantum 

IPS270A/S_ 270MB 12MS IDE/SCSI $243 

IP340A/S_ 340MB 12MS IDE/SCSI $308 

IPS54QA/S . 540MB I2MS IDE/SCSI $368 

IPS1O0QA/S_1050MB IOMS IDE/SCSI $718 

IPS122S I20QMB IOMS SCSI $878 


PROCESSOR 

UPGRADES 


Evergreen 

Technologies 

IMPROVE PERFORMANCE 
UP TO 500% 


286(6-16 MHZ) 
386SX-16 *20 |X2) 
386SX-25 MHZ |X2) 
386SX-33 rrFvz (XT) 
386DX-16 & 20 (XT) 
386DX-25 MHZ |X2) 
386DX-33 MMZ (X2) 
386SX-16 MHZ (X3) 
386SX-20 MHZ |X3) 
386SX 25 MHZ |X3) 
386DX 16&20(X3| 
3860X 25 MHZ (X3) 
3860X 33 (X3| 


EVER (IBM 486SIC2 50MHZJ $248 
EVES (T1SXIC2 20/40 MHZ) $218 
EVES (IBM SUC2 25/50 MHZ) $328 
EVES (IBM-SIC2-33/66 MHZ) $378 
EVES (T1 SXI7-20/40 MHZ) $270 

EVES (T1 SXL2-25/S0 MHZ) $318 

EVES (IBM 8 UGHTNMG-33/66) $478 
EVES (IBM B HGHTN84G-16/481 $398 
EVES (IBM B LIGHTNING-20/60) $478 
EVES (IBM 8 IIGHTNING-25/75) $498 
EVES (AM 0 IIGHTNING 20/60) $398 
EVES (IBM B UGHTNMG 25/75) $478 
EVER (IBM 8 UGHTNWG 33/99) $698 


MOTHER BOARDS 


486DX2/66.$398 

486DX W/O CPU.$108 

pvt 3-l«T. 2-WT & ZV* SOCKET) 

We cany a complete Ime of motherboards, Gill with your 


CONTROLLERS 

8 Bit 

2 Hard Dr .vet WM .. 

_$49 

8 Oil 

2 Hard Drives Rli 

_$69 

16 8il 

Hard ond Floppy 1 1 Interleave. 

_$34 

SCSI 

DTC 3280 (Support! 7 drtvet)... 

— $139 

SCSI 

Adaptec 1742A 32 B!T EISA.. 

$418 

SCSI 

Adoptee 2842 8W (VIA) 

.... $349 

SCSI 

Adaptec 1 542 CF But Mattering 

$214 

ESDI 

DTC6282 24 

$149 

IDE 

Hard ordy 166.1 

_$9 

IM 

Cobkn 


... fit 

_ $9 

Cablet 

J J ft 

_$|4 




MEMORY BOARDS 


•OCA AT PLUS 

16 BIT MEMORY BOARD FOR 286. 386 

OK $84.00 2MEG $150.00 
4MEG $238 00 8MEG $398.00 

•OCARAM/2 PLUS 

Fur PS/2 2 to 8M6 (utet I MEG SIMMS I 

2M8 5198 4MB $768 SMB $438 

2-8 MB FOR PS/2 50 & 60, 

2MB $119. 4MB $188. 8MB S348 


COPROCESSORS 


80386 MACHINES 
80387 !6MHi $44 

80387 20MHz $54 

80387-25MH* $59 

80387 33MHx .„... $69 

803B7DX $74 

00387 5X16 $48 

80387 SX20 $54 

803B7-SX33 $84 

9038751..„ |79 


inU 


8087 35MH* $44 

0087 2 BMttt _ $48 

8087 I lOMHt $78 

80286 MACHNES 
80287-6MHi $19 

80787 BMH/ $24 

80287- 10MHz $49 

80287X1 $54 

80287X11 $78 


Qrix 


83D87 33MHZ $28 83S87 25MHZ (SX) $39 
83D87-4QMHZ. $58 83S87 33MHZISX) $58 


CPU'S 


illt/J 80486 DX2/50 
“ 00486 DX 2/66 

$266 

$298 

80486 SX/25 . 

$78 00486 0X4/75 

$578 

80486 SX/33 

-$98 00486 0X4/100 

$668 

00486 DX/2S 

$188 PENTIUM 60.. 

$498 

80486 DX/33 

. .. $264 PENTIUM 66.. 

$678 

80486 DX/50 

.$338 PENTIUM 90 

$798 

CPU COOII4G FAN . $9 



SIMM 

MODULES 

30 PIN SIMM MODULES 

IO0NS SONS 70NS 60NS SINS 40N$ 
$9 $12 $15 $17 

$37 $38 $44 $49 $64 

$34 $39 $42 $46 $64 $78 

$137 $139 $148 


256X9 
IMEGX3 
I MEG X 9 
4MEG X 9 ( 
16MEGX9 


72 PIN SIMM MODULES 

512X36 2MEG $78 $84 $98 

IX36 4MEG $158 $168 $198 

2X36 8MEG $339 $348 $398 

4X36I6MEG $648 $664 $738 

8X36 32MEG $1475 11575 

16X36 64MEG $2950 

WE HAVE THE LOWEST 
GUARANTEED PRICES CALL! 

!■■■■■■■■■■■■■■■■■! 

!■■■■■■■■■■■■■■■■■! 

CACHE MEMORY 

13m ISm 20m 25m ISm 20m 35m 

8KXB 4 95 4 45 3 95 64*4 1000 5.95 4 95 

32X8 1400 7 95 6 75 6 55 16*4 6 95 5 45 4 95 

64*1 10.95 605 595 128*8 28 00 2700 


CPU DOUBLERS 


TOLL FREE 


800 - 982-2925 

For U.S. and Canadian Orders only 

HOURS: M-F 7AM-5PM / SAT 10AM-3PM PST 


TECHNICAL & CUSTOMER SERVICE CALL: 

( 702 ) 294-0204 

PURCHASE ORDERS & INTERNATIONAL ORDERS 

FAX TO: (702) 294-1168 
WE BUY EXCESS INVENTORY f£5S&\ 


Cx4840Rx 3 16/32 
C*4865Rx } -20/40 
Cx4860Rx 2 - 20/40 
Cx486SRx*-25/50... 
C*486DRx 2 25/50 
Cx4860Rx J -33/66 . 


Single CH^ Upgrade 
Clack Pooling Technology 
Convahbte -nth 386DX CPU Sod* 
DOS. Window* & OS2 CoOTipaftbte 
Use* IndwDy Standard Math Chip 
Eaty To Install About 15 Mtnutei 

. $238 

_____$248 

...~.$258 

_......$259 

.$298 

$338 


MEMORY KICKOFF SALE CALL US 


D-RAM CHIPS 

DESCRPTfON 120NS 

I00NS 

SONS 

70NS 

60NS 

64X4 $2.25 

$2.45 

$295 



256X1 $185 

$240 

$3.00 

$315 

$3 20 

256X4 

$5 45 

$5.95 

$6 45 

$6.95 

1MEGXI $440 

$4 90 

$575 

$6 45 

$6 75 

1MEGX4 


$2600 

$29 00 $34.00 

256X16 VRAM 


35.00 

38.00 

-J 


_ IBM”/» 

AM68A ir*erprii« 386. FfeJdlo 386." 

Sprum 386 |od modeM 2MB N/A $93 

8MB. N/A $328 

AMSfiA Entarpnm 4B6. Ho.dk. <86. 

Sprwei 486 la* modekl _4M8 N/A $178 

1N/A S64B 

PS/I and 386/SX (2121)_2M8 92F9935 $80 

4MB 92F9694 $168 
PS/2 30/286.25/286. AdpRrd 1497259 5IW 30F5348 $35 

2MB 30F5360 $80 
PS/2 35SX, IS. 40SX.7D-E61.061. 121, Ac** Bed 6450609. 34F3011. 
34#3077, 502. 55SX. 655SX. P70. 531$, 651S X W 
120 4 130 IMS 6450603 $39 

2MB 6450604 $84 

PS2J0.50Z.55SX.60.64SX_2 8MB 1497239 $198 

2 16MB 6450609 $36B 

PS/I Comullonl. Ettentah 4 E«pwt modbh *43, *44 4 PS/Vafeepoint 
□8 modeh except Ciu. mt 4MB 96F9290 $194 

16MB 96F929I $638 

PS/2 7D-A21.A61,121.861. PS/1 Gomutent. Enirftol 4 Expert 
models *11,*134*14, PS/Valuapomt Cjui tonei I MB 6450603 $39 

2MB 6450608 $89 

PS/2 35SX, 15. 40SX, 55SX; IS. 655X._„4MB 34F2933 $178 

PS/2 90 XP. 95 XP. P75 (Fbutl. 56 57 (al) 76, 77, PS/I Pro 2123 

. 2MB 6450902 $80 

P52 90, 95 XP, P75 (Poir*| 56. 57, (a*) PS/1 Camukonl. Euer*ai. E*pert 
*11, *13 * *14, PS/1 Pro2123, RS/6O0C 4MB 6450128 $174 

BM8 6450130 $338 
PS2/7 35SX. IS, 40SX BMB 6450129 $338 

PS2 TO - , and 801 .. 2 BMB 6450605 $297 

32 BIT BOARDS 2 14MB 34#3077 $225 

32 KT BOARDS 4 Iamb 34F30U $318 

PS/2 80-A21, A31. A61 4MB 6451060 $188 

PS/2 80041 IM4 6450375 $78 

PS/2 80-111, 311; 121, 321,081. 161 ?MB 6450379 $94 

401OMSC/60001 IAMBI $768 4033(32MB| $1598 4036(64Mt) $3298 


Thmkpod 300, Ambra Treka 
thmkpod 350. 350C. 360 


Thinkpad 710T, 750.750C. 


laptop N33SX, L40SX 4 P5NOTE 182 
DIOSX, PSNOTT 182 ONLY__ 



T4500 *4600 T1900C 
| 3.3VCXTS) 14700 


jQST Memory 


MfMOCY PART* PCN3 

PWAM4A_4MB 301159-001 $168 

BMB 50115900? $348 

16MB 501159003 $734 

ADVANTAGE 386SX/20 75. PRO SX/25 

BRAVO 3/33*5 7MB $00962001 $88 

BMB 300962-002 $348 

BRAVO NUBA___4MB JI98 

16MB $798 

ADVANTAGE WO 486CX/33.SX/75 MAVO 

1C 4/25$. 33,33S. 500.4'660 7MB 500987001 JOB 

AMI 500987002 $171 

8MB 500987003 $418 

PREMIUM 386/25; 33.3311 

386SX/16,20,15_IM8 500780003 $48 

IMB 500780 002 $48 

ADVANTAGE 486/25. 33.33P SX20 MCVO 4/33.486/25. 

PREMIUM 4/21331F SF 4/33 2M» 500718004 $84 

MB 500780005 $84 

ADVANTAGE 486/25 33.33P SXTOPOWM PttMRJM 3/33,4 33 33$ 

500,660; FREMRJM 386/33TE. 486/25,f, 251E. 3$ 33TT PSfMJJM H 386/ 

25. 33 486/33, 486SX/20 

PREMIUM SEWER SE 4/33 BM8 500780004 $178 

86M 500780001 $330 


POWER EXEC 1/2SSL 1/2 HIGH 
(CWIIXK 4/2SSI 


4MB 500814000 


$188 

$768 

$178 

$768 

$148 

$198 


Detkpra 386/16 

.12MB 

106069001 

$238 


2MB 

106069W71 

$448 


4«4B 

108070-001 

$398 

Detkpra 286C; 386-20; 20E 25, 25£ -. 1M6 

113131-001 

$S9 


4MB 

113132-001 

$178 

Detkpra 3665 .... 

4MB Board 

113634-001 

$254 


4MB Module 

112534-001 

$178 

Detkpra 38A-20E.25E.. 

__ 4MB 

113645-001 

$236 

Detkpra 386/33/33E 486/25, 




331,50, Syitempro 

2M6 

115144-001 

$96 


8MB 

116561001 

$378 


32M6 

116568001 $1458 

SyitOTpro, Desfetrc 6 SKT EXP HD W/2MB 

116569-001 

$288 

Compaq *M* 

2 64MB 

129160001 

$188 

Detkpra 286N; 386N, 386SX/20; 20N, Portable 486c. Detkpra M . 

Syttewpra IT Stmt 129160-001, ProSoniolMB 

118668-001 

$49 


2MB 

118689001 

$84 


4MB 

118690001 

$178 


BMB 

126877001 

M 

Prolew 3/25 & 25Z. 

2MB 

141738-001 

$88 


8M6 

141742001 

$318 

Pralew 4/25«t, 4/33,4/50 

2MB Module 

141663001 

$94 


4MB Module 

141664001 

$178 


SMB Module 

141685001 

$338 

Compaq Pro Signto___....._ 

16MB 

149320001 

S6B4 


32MB 

149147-001 $1524 

DwkPra 5/60 S/66M_ 

BMB 

149911001 

$388 

Pratigma PC Server, 486/33/66 

BMB 

141665001 

$348 


IAMB 

149320001 

$648 


Pr«.*» 5/60 
Proliant 100 5/60 
Pro! mot 2000 4/30, 5/66 
Pro!ton* 4000 4/50 5/66 

fm+mnl 


Coneerlo 486 4AM $198 


32MB 149147-001 $1498 
16MB 149949-001 $738 
32MB 149912-001 $1398 
64MB 149913-001 $2698 
128MB 149914 001 $5600 

Ek leiiDok MLenuory 


2MB 33G9288 $’28 
8MB 33G9289 $368 
0MB 6060378 $358 
16MB 6060379 $668 
4MB 8189098 $228 
8MB B1B9099 $449 
4V6 07G1420 $208 

8MB 07G142I $378 
16MB $898 

4M8 N/A $188 

BMB N/A $311 
2M8 97(8804 $108 

2M8 07GI826 $98 

4MB 07G1B27 $188 
8M8 07G1828 $418 
2MB 79f0999 $98 

4MB 79(1000 $164 
BMB 79F100I $348 


Centura 320. 325, C 


Centura 4/25CX 


lie lile/20, 25, 25C 


LIE Lite 486/25C 


16MB $798 
139497G0I 
139498001 
139499-001 
146520001 
146521-001 
146532001 
110235-001 
110237-001 
113303-001 
118304-001 
118305001 
117081-001 
117081 002 
117081 004 
121125-001 
I2U75002 
129769 001 
129769-002 
129769-003 
129769-004 
142337 002 
142337-003 
142337 004 
190532-001 
190597 001 


LAPTOP A NOTEBOOK MEMORY 


AT&T Safe.. 

Dec pc 320 Ncmbook 


Epson NB 3 Notebook 
Fpran N6 SL/ 

EPSON 75C Notebook 
Evere* Tsmpo IX 1X20 


2MB Mod 
4MB Mod 
8MB Mod 


Gateway 2000 Norod 425 DXl/SXl 4MB 


PART* 

37651 
F* PC1M BA 
FR-PCIM-BB 
FRPCIMBD 
A80851I 
A80877I 
A8067BI 
00160 
00263 00 


Gnd 1500 
God 1450SX 

GoldUw GSS30, 386SX! A 

NCR 3120 Notebook 
NCR 31 70 Notebook 
Packard Bdi, Mognwta*, Miti 


PonawracCF 170/270/370 


Sanyo 17NB, 18#A & ZEOS 

Sborp6220 .... 

Sharp 6640,6781.6661.6785 
Sharp 4700M2 200 
Sharp 8501 Cofentar 

T1 Travehnate 2000___ 

Tl Travehnate 3000SX, W1NSJL 
11 Irarakeate 4000 
WMJX/25 SX/16, SX25, 0LX2/4Q 
0X2/50__ 


52567 
6200203 
N/A 
N/A 
3120-K104 
3123 K104 
N/A 
N/A 
CFBA165 
SNM002 

awood 

MBCNBMEM2 

CE-621B 

N/A 

a-47i 

N/A 

2568034-0011 

2566996-0001 


$248 

$149 

$298 

$498 

$198 

$168 

$228 

$98 

$106 

$188 

$1475 

$188 

$781 

$238 

$148 

$98 

$298 

$299 

$399 

$108 

$198 


MOOUI IMBG 2MCG 3MFGAMFG 4M£G 8MCG 

Canon IBP4,4 Lite 8 4e. $106 $144 

Epson Action loser II, 8000 $108 ..-.. $210.-. $268 

Epson ♦ 6000 ond nsany more $128 $198 

Epson A^on later 1000 & 1500.$138_ $248 _$399 

Fvf4Ht 7100 $ 7200 $199 $279 

HP Omkfst 500. 500C ml 550C.$38 [256KI 

HP 2. 20. $98 

HP 3, 30. 3T. 2P. 2Pr 


HP Laser iot 4, 111 Si, XL300, 1200C $64 

fcMlora.4019 40I9€(3 5M*| $114, 


$164 

$168 

$174 

$164 


6V Later 4U4V Ail mUUCLA 

NEC 90. 290... 

hR99. 

...$104 

JIM 

NEC 95 

$68 


010400 

$68 $88 


Pochard BJlPBViOO 

$125 

$308 

PantMonic 4410/4430 

$118. 

$174 

Parratmc 4420/4450 

$118 

$178 

fonoscrx 4450 

$105 


Panotonc 4455 

.$129 



QMS 410 

Taebo Page laser 6 . 
11 XI/PSI7/PS35 


$119 $159 $249 

..$99_$168 

$44 $98 


Partial Memory Listing 
Call For Complete List! 


EXPRESS 


^ TERMS: SHIPPING: UPS (Min $8.25) Shipping charges are non refundable 
n Purchase orders from Universities. Fortune 2000 & Government Agencies, NET 30 on 

7 approval. COD odd $5.00 (Cashiers check) CONDITIONS: 20% Restocking Fee on 


m 



refunds wirftin 30 days No refunds of exeftonges after 30 days - WARRANTY 
REPLACEMENT ONLY. All PRICES FINAL PRICES SUBJECT TO CHANGE. Mfg. part 
#'s for convenience only. Trademarks are registered wrlft (heir respective Co.'s. 386, 
387. 287, SX, ore trademarks of Intel Corp 


684 WelU Rood 
Boulder City, NV 
89005 
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SCSI Disk Array Subsystems 


Industrial-Strength RAID 

from II DPT 


^Award-wMng, fully-integrated RAID cortrofei’s 
and storage subsystems ready to run out of the box. 


SaiarlRAID 

Cnntiolleni 


Itat high-perlormaiice models 
t* choose from. 

I&V EISA and PCI 

• list with your drives, or with DPI's 
Smanftub subsystem 
Tbmpcramrc md vultagu monitor of 
server cabinet 

Add-on modules for support of up 
to 21 SCSI devices 


Storage 

Subsystems 


Flexible storage options. 

L]i to 12,6 GB per cabinet 

■ Oioose from Tower or 
Persotial Cabinet 

■ Ifoi swap drives, power supplies 
and fans 

Tempcnuure and voltage monitoring 
Arrays can spati any number of 
cjiblnets 



isBi 

L;^l 


► Storage Maeager soltware sels a new 
stantfard lur storage managemefit! 

Easy RAID setup and maintenance 
On-line diagnostics and I/O load analysis 
Device discovery and inventory 
Optional communications package for 
remote monitoring and maintenance 
Event Jogging and bnatdcasiing 
via terminal, pager or fax 


The leader in high-performance SCSI technology introduces a new line of powerful IM) controllers and subsystems — SmartlM) from DPT 
Start with DPT’s award-winning caching and RAID capabilities built into our SmartlM) controllers. Use them with any hard drive to build 
RAID 0,1 and 5 arrays, or use them with folly ECC-protected SmartlM) cabinets and drives for increased fault-tolerance and ease-of-use. 
DPT Storage Manager software, included with all controllers, mates RAID setup and maintenance as simple as point-and-click. 

1 - 800 - 322-4378 

Call today for more information about SmartMD and other high-performance SCSI products from DPT 








Finalist 


Nefrtfcrs 

Tuudcieird 

Approved 


Mogsote: k 

Wini :Uiv$ NT 
niiMW VTirtr 
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Distributed Processing Technology 140 Candace Drive, Maitland, FL 32751 USA ■ Phone (407)830-5522 ■ SalesFax (407)260-6690 ■ FAX (407)260-5366 































McGRAW-HILL PUBLICATIONS ONLINE 



The Full-text Database with McGraw-Hill Credibility 


have it all, word for word. You’re 
connected to an unabridged electronic 
library containing the full text of articles 



BusinessWeek 
Aerospace Oaily 
Airports 

Architectural Record 
Aviation Daily 

Aviation Week & Space Technology 
Biotechnology Newswatch 
Byte 

Chemical Engineering 
Clean-Coal/Sunfuels Letter 
Coal Week 

Data Communications 
Electric Utility Week 
Electrical World 
Engineering News Record 
Federal technology Report 
Hazardous Waste Business 
Independent Power Report 
Industrial Energy Bulletin 
Inside Energy/with Federal Lands 
Inside E.E.R.C. 

Inside NIC. 

Integrated Waste Management 
FAN Limes 
Modern Plastics 
Nucleonics Week 

Dpen Computing (formerly UnixWorld) 

Platt's International Petrochemical Report 
Platt's Bilgram News 
Platt's Oilgram Price Report 
The Physician & Sportsmedicine 
Postgraduate Medicine 
SSP s Emerging Special Situations 
S&P's Review ol Banking & Financial Services 
S&P's Review ol Securities 
& Commodities Regulation 
Securities Week 
Utility Environment Report 
Ihe Weekly of Business Aviation 


And More... 


exactly as published, except graphics, in 
McGraw-Hill magazines and newsletters. 
And, best of all. because it’s from McGraw- 
Hill, a leading international multimedia 
publishing and information services 
company, you get unparalleled excellence 
and reliability of content. 

You access it fast and easy. You can search 
the entire McGraw-Hill database (over 45 
leading publications) faster with more 
user-friendly ease than any other text. 
There are no cumbersome 
preliminaries...you get right into your 
hunt for information about companies, 
people and products on any topic. 

And now you can make the information- 
rich connection to McGraw-Hill 
Publications Online today. For more 
information and our latest, complete list 
of publications, contact Andrea Broadbenl 
at (609) 426-5523. Or fax this coupon 
to (609) 426-7352. Or send it to the 
address on the coupon. 


Available through 

• Dialog® 

• NewsNet® 

• Dow Jones News/Retrieval® 

• Lexis/Nexis® 

• F.T. Profile (U.K.) 


McGraw-Hill 
Publications Online 

Princeton-Hightstown Road 
N-l 

llighstown, NJ 08520-9459 U.SJL 

Please send me the complete list of your 
publications online. 

Name 
Tide 

Compaq 
Address 
Otv 
Stale 

Zip/Postal Code 
Couattf 

Tej._ 

BY 1 | 

-T 

























The greatest concept in flexibility: 

UniMod 


M. 

>' y, 


TM 




Mm? \ 


universal modular system 


17 " Ultra VGA Monitor 


compactly houses, moni¬ 
tors, computer peripher¬ 
als, hard and floppy drives, 
display cards, cooling fans 
and power supply. Don't 
pay for any of the extras 
you don’t need; mix and 
match components and 
make your computer 
system purchase more 
cost-effective! 


The Ultimate in Flexibility. 

Recortec’s new Universal Modular 
system (UniMod™) offers you a versatile 
selection of modular components such as 
computers, monitors, and keyboard 
/video switches... in a variety of chassis 
options so you can design a customized 
system which best suits your particular 
application. 


Recortee's exciting new 
17” Ultra VGA color rack 
mount monitor model 







Warranty. All Recortec rack mount products 
are backed with a one-year warranty; 

Free Catalog. For a free copy of Recortec 
products catalog, call us today at: 


800 - 729-7654 

RECORTEC, INC. 


RMM-237 is a multi - fre¬ 
quency multi-scanning 
monitor containing a 
microprocessor-based 
digital control system, with 
1280x1024 maximum non- 
interlaced resolution and 
a 0.26 dot pitch, INVAR 
mask tube. Ruggedly built 
and encased, it is the 
perfect choice for your 
rack mount applications. 


1290 LAWRENCE STATION ROAD • SUNNYVALE, CA 94089 • TEL: (408) 734-1290 • FAX: (408) 734-2140 

EEf* Circle 238 on Inquiry Card. 



















4MB X 9-80NS SIMM 


4MB X 9-70NS SIMM 


4MB X 9-60NS SIMM 


1MB X 9-100NS 9 CHIP SIMM 


1MB X 9-80NS 3 CHIP SIMM 


1MB X 9-80NS 9 CHIP SIMM 


1MB X 9-70NS 3 CHIP SIMM 


1MB X 9-70NS 9 CHIP SIMM 


1MB X 9-60NS 3 CHIP SIMM 


1MB X 9-60N5 9 CHIP SIMM 


16MB X 9-70NS SIMM 


16MB X 9-60NS SIMM 


256K X 9-IOONS SIMM 


256K X 9-80NS SIMM 


256K X 9-70NS SIMM 


256K X 9 60NS SIMM 


1MB X 8-80NS SIMM 


1MB X 8-70NS SIMM 


4MB X 8-80NS SIMM 


4MB X 8-70NS SIMM 


S140 







LIFETIME WARRANTY 
MONEY BACK GUARANTEE 

1MB X 9-IOONS SIPP 


1MB X 9-80NS SIPP 


1MB X 9-70NS SIPP 


1MB X 9-60NS SIPP 


256K X 9-IOONS SIPP 


256K X 9-80NS SIPP 


256K X 9-70NS SIPP 2 


256K X 9-60NS SIPP 23 


256X36-1MB-70NS 55 


512X36-2MB-70NS 


1X36- 4MB-70NS/60NS 169/189 


2X36-8MB-70NS 60NS 338 358 


4X36-16MB-70NS/60NS 595/615 


8X36-32MB-70NS 60NS 1295/1335 


16X36-64MB-70NS 60NS 2395/2435 


1X32-4MB-70NS 60NS 145/155 


2X32-8MB-70NS 60NS 290 310 


4X32-16MB-70NS/60NS 560/580 


8X32-32MB-70NS/60NS 1195/1235 


16X32-64MB-70NS 60NS 2295/2335 


5 


•BUY WITH CONFIDENCE FROM THE MEMORY UPGRADE EXPERTS• 
•PERSONAL COMPUTERS• WORK STATIONS • NOTEBOOKS • LASER PRINTERS 
•GREAT SERVICE •FAST DELIVERY• SUPER SELECTION• BIG SAVINGS 
•GET IT EXPRESS FROM THE MEMORY SUPER SOURCE• 


WkZ 1 HEWLETT 
mFEM PACKARD 


TEC COMPAQ. SHARP BON DWELL MAGNAVOX 


Canon Toshiba EPSON* QIVIS Panasonic 


KONICA SILICON GRAPHICS 



MANNESMANN TALLY ZENITH * Texas instkuments POQET ACER SUN DATAPRODUCTS 



Jtirrri B' 

o svrgzcHJCi 

WHY SETTLE FOR LESSJ 
MEMORY SUPER SOURCE SERVES YOU BETTER! 

Buy from a company you can frusl.' Nfn'vr boon providing 
superior direct Bates and service since 1989. 


In moot cases ere will ship your order the same day. 
Order* taken after 2;OOpm will ship the following day. 

All orders can be delivered Nest Day for a small 
added delivery charge- 

11 you should experience a problem with any of our 
Brand Name proaucts-we'll replace It! Call for details. 


• Pre-Approved Open Accounts 


Government-Universities and Educational 



037 Chestnut Street, Philadelphia PA 19106 


court racis mo imuuuit mki io omu owr u«s c*k t 
«$>Kvrc Wftiu sEsofsrs »ro n sales hi h. o*®tW out; 

eiCSK WtCUATfC AtlDOWT WU K HlfO AOW'CUS. HfWC OMf'i I 
CKKT SAJfCI M H\ MdOCXM OUflSS MtUMD eiOAMBS WS! 
«0MMlK0<M»G£I SC" sfTUUJAlit EKHMK1 cat MINI M MU a 
CftflMI HUUA.21 ACCFU0W5 tCfl C «Of 5 Ml (FS^Slil-FQH Hr: 

r*0MCTJ «f >M\ OWtfMTEO AWMUfUTm LfFW! S«M*TT £>C! 
cosm.nts c: now rsvmasus torrxn! w Nin.HrrjBE*s«ui 
■W OUMGE Kfl Sl’ttS OH WCUSf KfKftf KT4K WST HMt I *t I’JH 


I M l N 3»0?R3 noil UCnsifNf W Ttf tSA 0» WWU WU. FO* CiWOI- >«C£5 INS AXUNf W- 

niu.w ofutR w »on swffme uo Hinajni as sir» in w-miwr $ti « cos add m m «. 

vncioui II STATES AM SWMli EOff 55 yij. Ofl PHrrAIE CAMCH A1 1 \ HHNJN »ttIt IF MlNFFFF 0061 

i ocufwutw iu snows saw* son w: warn. iwocf oicetj uc mtuiim km 

tn cmotiou am mcf in o» mi* u om fbon niocf tin sew* *c **,*;« in?* u «*s, shftos 
ucm luljlc uc « nib catena miufrs nut m uni fkaki fkuii ms i*$u«u am iso.uk mi 
cai man nrtminoti*. owns nacoNf POWMWtR naca* po ; nan: fn» kafi*n;*i 
PFOO iCrs im mini iwrrr in ruafunts w i*f PWtar* jr i*h «F5=Krrif ottm Ml Nfnom 
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Your One Stop Component & Computer Source 


New Hours: 
GAM - 5PM PST 


Jameco Motherboards 

* Motherboards also 
available without 
CPU? Call for details 

• Diagnostic and 
operating system 
software available 

■ One-year warranty 

95231 00466DX 50MHz w/CPU .*579.95 

103966 804S6SLC 50MHz w/CPU ..429,95 

95222 SQ4S6DX 33MHz w/CPU .499,95 

79214 8D4865X 25MHz w/CPU .209,95 

82333 80386DX 40MHz w/CPU . .,249.95 

8235D 8D386DX 33MHz w/CPU . ..229.95 

101821 80386SX 33MHz w/CPU . ..124.95 

105321 80286 TEMHzw/CPU ..99.95 



RAM Memory 


41371 41256-100.256K 03(1 .,,,$1.95 

41398 41256-120.255X0x1.1.85 

42251 511000P-80.IMBxl.6.25 

42219 51lDaOP-10.IMBxl.5,95 

SIPPS 

41451 41256A9A-10..,250X0x9 .*15,49 
41700 421000ABA-78.... 1 MBx9,.. .54.95 
41718 421000A9A-80 ,.,,1M8x9„. .43.55 


SIMMS 

41523 

41486 

41689 

41742 

41751 

41769 


41256A9B-80,.256KBx9 *15.95 
41256A9B-10 ,.,256KB*9., ,,12-95 
4210OOA8B-SO.... 1 MBx8.... 49,95 
421000A9B-60. 1MBx9„„54.95 
421OOOA9B-70.... 1 MBx9.... 49,95 
42100GA9B-8Q... 1MBx9...,48.95 


SIPPto SIMM Converter 

* Use SIPP's In place 
at SIMM's 

* Upgrade from a SEPP 

motherboard to a new SIMM motherboard 
without buying new RAM 

* Fits Into standard 30 pin SIMM socket 

93382 SlPP Module Converter.$9.95 

Keyboards & Keypad 

3 din DCED in ,i i UGAJ 


78271 32-key keypad.. $59.95 

67432 1D1-key enhanced ..,,..44.95 

17128 101-key enhanced (Fujitsu) 69.95 

Computer Power Supplies 

* fits most popular desktop, 
mini vertical and vertical 
cases * One-year warranty Li 1 

* 8088/80286/80380 and 
compatible * Built-In tan 

19465 150 Watt (8088) ..$69.95 

67467 200 Watt (8080/80236).79.95 

19545 200 Wait ....89 95 

19529 200 Watt mini ...69.95 

65728 300 Wall ....139,95 





Graphics/Memory Cards 

• 8088/80286/80386 
and compatible 

• One-year warranty 

• Expand your memory or enhance your 
graphics capabilities 

67459 VGA Card.$59.95 

104660 Super VGA Card.99.95 

91230 Man och ram e G raphics.39.95 

101588 VESA Graph ics Accelerate r 149,95 
112141 8MB Memory Card.129.95 

Parallel Printer 
Cables and Adapter 

28695 PPC Adapter,.,,,..$5.95 

20716 PPC6 6' - straight cable,.4.95 
28708 PPC 12 12'-stralghlcable,..*.*..,8.96 
28741 PPR6 6'- right angle cable.6.95 

9-Pin Serial Cable 

31721 SAT6 9-pin serial cable ♦ ..4,95 

DB25-Pin Extension Cable 

39538 25M10M Male to m ale....8.95 


~ 


Floppy Disk Drives 

- 8088/BQ286/BD386 and 
compatible 
■ Additional accessories available 

115810 S080Q 3.575.25‘.$129 95 

74384 FD235J 2.88MB 3.5 P .....119,95 

40774 356KU 1.44MB 3.5".79.95 

17099 ED55B 360KB 5.25"...99,95 

17101 FD55G 1,2MB 5.25*. 99.95 

79396 SD54D 3G0KB 5.25\..„...,.....59.95 

Floppy Controllers 
and I/O Cards 

* One-year warranty 

* 8608/0:0286/010306 and compatible 

19695 8088 Mull I I/O w/ floppy entr.$69.95 

19908 286/386 Mull! I/O W/ floppy cnlr. .59.95 

19596 8088 Floppy controller.29,95 

19617 Floppy Disk Two-drive contrails r.34.95 
19668 Floppy Disk Four-drive controller 44.95 

78713 Serial Card 18450 UART....29.95 

67853 Serial Card 16550 UART..39.95 

10467 8 Serial Card - 4 serial port UMIX.,,.7 9.95 

104109 I/D Card 4 Serial, 3 parallel....09.95 

105611 t/DCard.44.95 

105072 VESA IDE Super 1/0 Card.79.95 


Conner IDE 
Hard Drives 



- One-year warranty 

113751 CFS21QA 210MB,....$249.95 

115764 CF5420A 426MB.349.95 

93307 GFA540A 545MB.529 95 



Silicon Valley 
IDE Disk Drive 
Adapter Cards 

* One-year warranty 

10233 ADP2D 16-blt bard...$24,95 

1G250 ADP2QF 1&-b« hartt/ffoppy.29,95 

10268 ADP5Q 8-blthard...59.95 

10270 ADP60 10-bit hard w/BIOS.69.95 

10284 ADP60F 16-bit hard/floppy 

W/BIOS....74.95 

74114 ADP65F 16-bit hard/quad floppy 

drive adapter..99.95 

101670 ADF9QVLSuper 1/Q Card (VESA) ..99.95 

Monitors 

78676: 

* 0.39 mm dot pilch 

- Max. resolution; 1024 x 768 
66122: 

- Low radiation 

- 0.28 mm dot pilch 

* Max, resolution: 1024 x 768 (interlaced) 

67970 14 1 ' Amber monochrome *.$129, 

78676 14 " Super VGA ....279. 

66122 14" Super VGA (Low radiation) 399 


Jameco 
Accessories 

104441: 

* PC/XT/386/486/PS2 
and compatible computers 

* Microsoft® Mouse compatible 

* One-year warranty * Welg hi: 1 lb- 

104441 Serial mouse.$13,95 

111860 Microsoft two-button mouse.59.95 

105515 Dual port game card.19.95 

110015 Trackball (serial)......29,95 

94641 Pocket auto printer switch......... 17.95 


Surge Protectors 



* Electrical Paling: 15 Amp, 120 VAC, 60Hz 

* EMi/RFI noise rejection: up to 1 SdB 
*■ UL 1449 suppressed voltage rating: 

4QOvolts ■ Clamping response time: <5 nsec 

* Cell for OEM pricing 


99291 

EPE 

6 Outlet Wall Plug-in ... 

..$5.95 

99979 

EPGM 

6 Outlet Wall Plug-In/ 
telephone protection... 

..,9.95 

99907 

EPGC 

6 Outlet Wall Plug-in/ 
Cable TV protection.... 

9,95 


7 Outlet Power Strip 
w/4 It. Cord 


* Audible alarm sound il surge protection is 

not I auctioning * Master power switch 

* Push-to-resel 15 Amp circuit breaker 

* Size: 3.251* 2,125'W xl.125'H 

98749 LR69225 Power Strip.$9.95 


FALL SPECIALS 

Part # 

Description 

Price | 

106569 

240D Baud internal modem 

$39.95 

106577 

2400 Baud external modem. 

.49,95 

114905 

9600 baud FAX/2400 bps 



external modem . 

69,95 

115490 

Teac 1.44MB W drive . 

59.95 

106761 

8-bit MfM HD controller ., 

69.95 

109949 

16-bit IDE hard disk 



controller,... 

17.95 

101311 

CD-ROM drive.. 

99,95 

114864 

XT/AT parallel card . 

24.95 

114585 

AT 4MB mamory card .... 

100.95 

20263 

80-column printer stand .. 

11.95 

112580 

Latin keyboard . 

39.95 

105208 

PC to TV Converter box .. 

.199.95 


Portable 1C Tester 

Gur hand-held iC tester is an 
easy-to-operate, cost effective unit 
that Includes excellent functions. 

• Supports TIL, CMOS, DRAM 
41, and DRAM 44 Series 

•Size: 71x3,625- 

* One-year warranty 

73525 Portable tC Tester........ 


0 


..{149.93 



1 Socket 16K-2MB E(E)PR0M 
Programmer 

• Programs EPROM's, 

EE PROM's, and Flash 
memories 

• Programs 16KB to 2MB 
EPROM's 

• Menu driven software 

• Full screen butter editor 

• File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

• 2 & 4-way Binary tile splitting programs 

• 2 A 4-way Binary Hie shuffler programs 

• Includes adapter card, software and manual 

• Size: 7*L x 5,5'W x 1.75"H * One-year warranty 

70457 1 Socket 16K-2MB (above).$209,95 

101400 t SnckeM6K-5l2KB .129.95 

78465 4 Socket 16K-2MB Programmer 279,95 

104651 1 Socket 16K-8MB Universal.699 95 


JAMECO 


COMPUTER PRODUCTS 


flp mm fi 


f" 1355 Shoreway Road 
Belmont, CA 94002-41QO 
FAX: 1 •800*237*6948 (Domestic) 
FAX: 415*592*2503 (International) 

Call for m new 1994 Catalog today . 

<§1994 Jameco 1&94 


Mention 

V.J.P,# 

QB4 


Call 1*800*831*4242 to order today! 


6AM-5PM PST 


(SwU 286 Bare-bones 
System 

indudes motherboard 
computer case, power 
supply & keyboard 

•Intel 286 12MHz 


-1MB RAM 
•1.2MB (5.25 1 ) floppy 
disk drive 
•IDE hanlffloppy 
stroller 

•Five expansion slots 

•Two serial & one parallel port 

115706 28612MHz .$199.95 




386 Bare- 
bones System 

includes motherboard, 
computer case and 
power supply 

• 386DX 40MHz 
processor 

- 12BKB cache memory 

• Memory expandable 
tD'64MB 

• One-year warranty 

114471 386DX 40MHz .$329.35 

Information Super Highway 
Accessories 

6759ft B600 baud FAX/2400 bps 

inlemat modem..$59.95 

112061 SAMS Havigating the Internet 

Book.........29.96 

Heat Sink/Fan for 
80486 CPU! 

Keep your 80486 coolt 

• Just snap It in without 
having to remove your 
CPU from the motherboard 

6766Q 486 H eat sink WjTan... .., .$1 2,95 

Jameco Desert Cooler 

• Exhausts hot air out 

• Cools down your 
computer by more 
than 00% 

• Installs on the back panel of your computer 
•Slze ^nxI.e-Wxl.S'H *CFM:3€ 

79011 Desert cooler... . 

TSM 

Fan Card II 

• Circulates air 
directly on and around boards 

and components prone to overheating 

• Can be Installed into any PC slot 

• Size: 13.41 x 0.71V x 3.3'H • CFM: 25 

79020 Fancard II....,.$34.95 



Metex Digital Multimeters 

* Handheld high accuracy _____ j 

* Measures AC/DC voltage, 

AC/DC current, resistance, 
diodes, audible continuity test, 
transistor hFE 

* Manual ranging wfcvetload 
protection 

* Comes with probes, batteries, •' ' T 
case and manual * One-year warranty 

27078 3.5 digit multimeter.. $59.95 

27086 35 digit multimeter with 

frequency A capacitance....69.95 

27115 3.5 d I git mu Itimete r.39,95 

27140 4.5 digit multimeter with 

tach and dwell.69.95 

27158 4.5 dl git w/frequency and 
_ capacitance/data hold switch...99.95 

D-Sub Slim Line 
Gender Changers 

18497 Interfaces two D-sub 9-pin F „.$3.95 
18489 l ute rfaces two P-sub 9-pi n M,.., 3.95 
56071 Inte rfaces two D-sub 15-pin F .4.19 
56063 I nte rf aces two D-sub 15-pin M 4.19 
16446 Interfaces two D-sub 25-pin F ....4.29 
16420 Interfaces two D-sub 25-pm M ..,4.29 
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Macintosh 


Now on displays everywhere. 

Where can you find a PC-toUNIX solution that runs on all your PC and Macintosh platforms? With MfcfOSOft 
XoftWare®, it's all under one roof. An easy-to-use PC X server that runs on everything — and runs fast * E3S5MEM3I3 
So you get multi-platform support without the multi-vendor runaround. And with ACE's Professional Utilities, you get 
additional PC-to-UNIX print, terminal and file management connectivity. ♦ And now, for a limited time, you can get a 
full-functioning copy of XoftWare for just $99! (Limit one per customer site.) Call us today at 1-800* PICK-AGE 
(1-800-742-5243) or send e-mail to sales@age.com to reserve your copy. 



AGE Logic, Inc. 99S5 Pacific Heights Blvd., San Diego, CA 921214337 
Tel: 619.455.8600 Fax; 619.597.6030 e-malL sales@age.com 

XoftWare is a registered trademark of AGR Logic, Inc, 


""" AG E Logic's XoftWare/32 for Windows won the Open 
Systems Today Pcrfomianre Showdown, May 23, 1994 


Fast, Focused Answers To Your IT Questions 
Delivered Td Your Fax Machine . . . 

24 Hours A Day, 7 Days A week 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you’re 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 



Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 

486-based transportables 
CD-ROM drives 

>■ Integrated desktop applications 
»■ Storage subsystems 
>■ Client/Server technology and architecture 


DATAPRO 

WHEN YOU NEED IT 


800-329-8398 (800-FAX-TEXT) or GO9-764-2840 
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With VM/386 version 3. l you will reach new heights in productivity. VM/386 
is an multiple award winning Multiuser/Multitasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a true Multiuser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environment. Since VM/386 version 3. i supports Windows 3.1 and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 


Included free with all versions of VM/386 is Netpak which allows all sessions 
access to Novell, other networks, CD-ROMs, and other devices. 


The Multiuser version includes all of the capabilities of Single User and 
enables up to 32 users to share a single host PC. The users can be local or 
remote, serial terminals, graphic stations, or PC's all sharing the processing 
power and peripherals of the host computer. Applications can run up to i o 
times faster than on a Local Area Network. Other features include: 


■ Remote Management 

■ True MultiTasking for all 
users 

■ No hard disk reformatting 

■ Simple installation 

■ Local or Remote 

capabilities 


■ Uses MS/PC DOS 

■ Free Terminal Emulator 

vvitti multiuser version 

■ increased performance 

■ Connectivity support 

■ Low Maintenance 


■ Low Cost 

■ Printer Sharing 

■ Hard Disk Sharing 

■ Modem/Fax Sharing 

■ CD-ROM Sharing 

■ Other Peripheral Sharing 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, wordprocessing, Database, Buileton Boards, Automotive, video 
Store, Restaurant, Software Development, Insurance, Medical, Dental Office, 
General Business, Remote Access, arid many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 



IGC, Inc. 

180 Crossen Avenue 
Elk Grove Village, 1L 60007 
U.S.A. 


Phone (708) 364-9200 
U.S. Sales (800] 866-5597 
Fax (708) 593-2790 
BBS (708) 593-2789 


Circle 247 on Inquiry Card (RESELLERS: 248). 
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^' 7 DATATROiniCS 

High Quality, 

Reasonable 

Prices and 

International 

Recognition, 

ALWAYS! 




Datatronics proudly announces BZT approval of the Discovery 2814CX and 1414CX 
faxmodems. With data transmission speeds of 28,800bps, Voice/Data functions and 
VAR password protection features, Discovery Faxmodems offer you an alternative route 
to navigate through today's fast paced communication world. 

0 A 111 
? 487 E 



For further information, please feel free to contact us. 

DATATRONICS TECHNOLOGY, INC. 


15/2F. LANE 768. PA-TEH RD SEC. 4 TAIPE110565 TAIWAN 
TEL (02 ) 782-2456 FAX 886 - 2 - 782 - 0305 



It’s easy to get attached to your notebook. 



Notebook to SCSI instantly. 

Now notebook PC users won't have to give 
up their favorite desktop peripherals. Adaptec 
Adaptec connects virtually any notebook to vir- 
tunlly any SCSI peripheral including 
JOwjuje CD-ROM, hard drives and tape drives. 
It's the quickest way to tap into your database 
or access high quality graphics from any¬ 
where. The MiniSCSr*’ Plus kit and the 


MiniSCSI HPP kit con¬ 
nect SCSI to your paral¬ 
lel port. The SlimSCSr 
kit is for PCMCIA con¬ 
nectivity. All three include software that is 
fully compatible with Windows and DOS. See 
your dealer or call 1-800-934-2766. 



Icidciptec 

I/O- NOW MORE IMPORTANT THAN EVER. 


©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, IOware and SlimSCSI are trademarks of Adaptec, Inc. 

which may be registered in some jurisdictions. MiniSCSI is a trademark of Trantor Systems Limited, an Adaptec company. All other trademarks belong to their respective owners. 
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wiu'mll uiM'Ai& Ai2Vimmisi2 mm 

PACIFIC COAST MOh 

11 is! C O 11 f 0 R A TED 


901 MORENA BLVD., SUITE 1111* SAN DIEGO. CA 92117 
POR SALES CALL TOLL FREE 

1 - 800 - 581-6040 



P,0,s accepted 
from Universities 
and Qualified Firms 


Fax 

(619) 581-0125 


Customer Service 

(619) 581-1439 


CD ROMS 

MITSUMI 

FX001D ifrt., double speed, 

250ms, 16 bit card ... $155 

TOSHIBA 

TB3401 im double speed, 2Q0MS, 
SOOKB's, 256K buffer, multi-session, 
Kodak photo CD .. .$285 

NEC 

WEC 3XCDR-510195MS 

Triple Spin,, .. .,$379 


OTHERBOARDS 


an— 

2mg to 128 mg, 72 Pin Simms. 4-72 pin Stmms, 512K 
Cache, 4 PCI, 2 Vesa, 5 ISA, 75,90.100 Selectable 

flt/STxl 3 



MEMORY 


IBM THINKPAD ■ LASER PRINTERS 


INTEL 486 VLB 


3VL, 5 ISA Slots, Award Bios, SIS 
Chip Set, Ziffsocfcet, 256 K-Cache 

486 DX 33....$335 

486 DX2-66...,.....399 

486 DXW/0 CPU... " .109 


CYRIX 436 VLB 


3VL, 5 ISA Slots, Ami Bios, 

Opti Chip Set, 256 K-Cache, 
upgradeable to 486 DX CPU 
486 DIG 40 VLB ... $219 


PENTIUM PCI 


3 PCI-5 ISA Slots, Intel Mercury Chip Set. 
Phoenix Bios, Zrlfsccket 

mm ..... $ 799 

586 m .....979 

Pentium Beard WWCPU . 275 


IBM 486 SLC 2/6G 


411 Chip Set 

486 SLC 2/66.$245 

ISA 8 Slot 

486 SIC 2/66 VLB . 289 

2VL Slot 5 ISA 


700, 700C, 720C,750C 

4 mg.$199 

8 mg..379 

16mg.819 


TOSHIBA 


1900,1950,4500, 4600,4800, 
T3400 Portege 

4 mg ... 

.,$209 

8 mg. 

....399 

16 mg.. 

...799 

NEC VERSA 



CREATIVE 

DISCOVER Y 1G & 

SoundBlaster 16, 

2 Lotatec Speakers, Double'Speed CD 
ROM, Aldus Photostoler. The Mew 
GrolierMuftlMa Encyrlopesdia 
jfctoCD 6onus Pack 


VIDEO CARPS 



Gtrrus Logic 
AT! Graphics 
Ultra Pro 

SpeedSlar24x 

SpeeUStarVL 

VtpflrVLB 

Viper VLB 


SVGA VLB 1-2, Imb Upgradable to ........ .$95 

2MG V-RAM MOCK 32 Graphics Chip, 

256 Colors, 1250X1024 . . ..... ,„2S5 

DIAMOND PRODUCTS 
ISA. max. 1024x768 Ml, 72MHz, 

24-bll. 167 ml. colors. .. 119 

VL-Bus. 16 mil WinMark. 1MB, 

16.7 mi Colors, 72MHz __,______ J19 

VL-Bus, 74MHz. 2MG VRAM. WeitecK P9QOO, 

60 Million WinMark;.., .,1____ 299 


Ultralite Versa (All Models) 

.5V....,3.3V 

4 mg.$195.$239 

8 mg.359.435 

16 mg.749.919 


HPII, IID. IIP, 111, HIP, HID & HIP* 

2mb.$97 

4mb,. 162 

HP lllsi, 4,4m, 4si,4simx 

4mb..173 

8mb.347 

HP Deskjet 500,50DC, 
550C256K.37 

HPLJ4L Imb.49 

IBM 4019,4019E2mb.,107 

IBM 4029 Series 2mb.93 

Panasonic 4410,4430,4420,4450i 


Mm 

PCMCIA by New Media Corp 

14.4 Fax Modem W/WINFAX.$219 

Bus Toaster High Speed SCSI 

Adapter .. 279 

Visual Media SCSI Adapter . 239 


TAPE DRIVES 


Conner 250.,. 

Colorado Jumbo 250.....149 


Identity 250.. 


...141 


Stealth 64 PCI Of VLB 
Stealth 64 PCI or VLB 


2mb... 
4rnb... 


,..200 

...459 


83D8740....49 

83SS733 ....45 



mm size 

7345A.345MB... 

740® ,..^_^_4C5MB . 

7546 . 540MB... 


SPEED 

...,14MB... 

TOMS ,. 
....11 MS. 


TYPE PRICE 

.IDE...$202 

J,5- IDE,.229 

.,IDE. m 


CFA210A. . .SU0M&.. 


-13MS.. 


...JOE,.. 


.....$175 


CFA340A. 

. , ,340MB. 

... .13MS.IDE. 

..229 

CFA420A. 

.420MB. 

. 12MS..IDE. 

.235 

CFA&4QA 

540MB . . 

, 1QMS .IDE. . 

., .319' 

CPA310A.... 

. ,810MB.. 

. 10MS.3.5' IDE . 

.5&fl 

CFA1&90A. 

.1.08G9. 

.10MS.3,5' IDE. 

.649 


(W Seagate 


STJ3&1A. 

.420MB ... 

.... 11MS,.. W IDE. 

.$329 

ST3491A. 

.428MB. 

...11 MS..3.5 TD£. 

....235 

ST3655A. 

.545MB. 

.12MS.‘IDE. 

.369 

ST9145A6. 

.120MB. 

....11MS.3,5 'IDE. 

.239 


SE WESTERN DIGrTAL 

MODEL SIZE SPEED TYPE PRICE 

1210....212MB.13MS.3.5’ IDE.4171 

2250.256MB.12MS ..3-5" iOE.205 

2-340.340MB._..,.12MS. 2S IDE...229 

2420.......425MB.12MS.3.5' IOE..235 

2540..540MB.1ZMS ^.3^ IDE .......325 

Quantum 

LPS540A........,540MB.3,5’ IDE.....$319 

■Si SCSI DRIVES 


MAXTOR.MXT54D5L.540mg.9MS...$439 

CONNER..CFA34DS..340mg.12MS...265 

CONNER.CFP1QG0S.1 .Q$gb.9MS.&99 

SEAGATE.ST339DN.340mg _._12NIS...239 

SEAGATE BARRACUDA l MS CACHE, 72D&RPM, SCSI 2 FAS T 

ST12550N... .Zlgfa.SMB...$1599 

ST312DON...1gb.~..WS™-,. m 


Is CPUs 

I486DX2-6S. 

,..$275 

I486DX33. 

.222 

CX486DLC-40... 

.89 

CX486DLC33. 

.79 

586 P60.. 

.489 

586 P66. 

.589 

586 P9Q. 

..,.719 

486 DX4100. 

...,589 

CONTROLLER BOARDS 

Promise DC403GVLVIB. 


IDE Caching Controller.. 

.$139 

Adaptec 1542CK-ISA, 


SCSI Controller. 

.249 

Adaptec 2742T-EiSA, 


SCSI Controller.. 

.379 

IDE/10 card, 2s/1 p/1 g. 

...,.19 

IDE/10-VLB. 2s/1p/1g. 

.35 


Viper Pro PCI 

Viper Pro VLB or PCI 
Stealth 32 PCI or VLB 

2mb,,... 

.call 

fall 

1- . -3^^— r 

2mb Upgrade to 4rr(b.,.,— 

.^rCnll 

....159 

MATH COs 

) Stealth 32 PCI or VLB 

2mb_ ..... ....... 

....199 

>— -1 ■ 


4mb.... 

.163 

'NEC 95 2mb. 

.77 

NEC 90,290 2mb. 

,.103 

Epson Action Laser II 

3mb. 

,237 

5mb. 

,287 

Canon LBP4 - 2mb. 

,167 

OKI 400 - 2mb. 

...93 

SPECIALS 


jm=_L 

14.4 PCMCIA FAX 
MODEM 


\ > 

540 MB IDE 7546A 
11 MS access time 
256 K-Cache 


m 


EISA 8 PCI 
MOTHERBOARD! 
AVAILABLE 


S 3 » 


MEMORY FOR ALL NOTEBOOKS & LASER PRINTERS! 

SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. 

HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-2PM P.S.T. Circle 252 on Enquiry Card 

Shipping is nan-refundable • No cancellations on special order items • 20% Restocking fee on refunds within 30 days * No refunds after 30 days 
Warranty replacement only * All prices final * Prices subject to change. • Manufacturer's part numbers for convenience only. 

Trademarks are registered with their respective companies; 286, 386, 387* 287* 486, SX are trademarks of Intel, Corp. 



































































































































































































Circle 218 on Inquiry Card. 




Power Printing -150,000 cps 


Plug the BuffPort TW into your PC and print to any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 150,000 cps. (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port’s speed. 

BUFFALO is a registered trademark of Mefco, fnc. BufPod s a trademark of Buffalo, tnc. 




SIMMs: 

1 x 36 & 32 

2 x 36 & 32 
4x36 
4x8, 1x3 

PCMCIA 


2805 19th St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 


Printer Sharing: 

SL 6 ser. & 4 par. 

SLP 2 ser. & 8 par. 
HWP 5 parallel ports 
HXM 2 ser & 2 par 
HXS 4 serial ports 
ASB 5 parallel ports 

(800)345-2356 



APP^O 

INTERNATIONAL, INC. 

2032 Bering Dr. 

San Jose, CA 95131 




452-9200 
452-9210 


■ 236, 586, 486 ISA / EISA / VL 
Bus CPU CarcIs 
• Passive BAckpiANES - 3 Slots to 20 Slots 


RAckMGUIMT SySTEM 

- 286, 386, 486 ISA / EISA / VESA 
RAckmouM Monitors 

-10 14 , 14" and 2CT 

RAckMouNT EncIosures 

- Up to 20 Slots & 500W PS 

RAcki\i quint KEyboARd 

- Full travel Drawer Mounted 101 KB 
RAckiviQUNi HAttd Drive Enclosure 

- Up to 4 Full Height w/ 600W PS 
hdusiRiAl DesMgp / Tower EncIosures 

- Up to 20 Slots 

ReduNdANT Power Supply 



Single Board Computers 


APPJ?Q introduces the most advanced 
32 bit single board computer (SBC) 
designed for the 16 bit and 32 bit 
VESA Local Bus , it offers a true 32 bit 
computing environment and on-board 
CPU upgrade from 386DX to 486DX2 . 



VESA Local Bus SBC 
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Rack 
System 

Circle 239 on Inquiry I 








































^Special Prices for 
Byte Buyers! 
Good Through 12/31/94 

To receive these special 
prices, you must mention 
I k ey code #1058 I 


Low-cost 5-1/4" Philips CD-ROM BiBKBMC 
drive provides access to a wealth HHH9 
of titles and reference material! , 

- 8-bit PC compatible 

ISA card '——-" 

* Uses IRQ 3, 4, 5 or 6 * jO\A 

and I/O port 300x, 

31 Ox, 330x or 340x ^ 

* 150Kb per second transfer rate; \ 

375ms average access time 

* Automated setup software, drivers & CD ROM 
extensions 


Wj& I 

mr j : ■ 

JM * MW silt 
I - H adaptor 
■ , t $mto 

Kmmr mu/it 3-t/2 w 
i / drive in 
Jr 5 - W Slot. 

(SP Seagate 


This easy-to-lnslall 
LANtastic network 
starter system is ^ } 
ideal for small LANs! \ 

* Ideal lor small 
peer-to-peer LANs 

* Includes 2 network 
adaptors, software, 

25-fL thin Ethernet cable 
and terminators 

NR2000SXC ....... 


Store up to 250Mb on a single^^^ , 

DC2120 mini-cartridge 
tape, using data 

compression. C 

- PC, OiC-40 read & QIC-80 
read/write compatible 3v1t*0954 

♦Up to S.7Mb/mm. transfer rate; *33 * 

5-1/4" half-height drive with DOS 2* 
backup software and manuaJ 

DJ-20 .„.._.. $159,95 

QICSG-BULK 5 pmf&nhafiBd tapes (250Mb In QtC-80) $99.95 


GflXPX20DP-6fi .$299,95 

Plugs into 33MHz 486SX or 
486DX OverDrive socket 

B0XDX20DPR-6B . $299 95 

Replaces 33MHz 486SX ar 486DX CPU 

BOX0X200P-50 . $239.95 

Pittas Into 25MHz 486SX or 
486DX OverDrive socket 

B0XDX2QD PR-50 ... ... $289,95 

Replaces 25MHz 486SX or 486DX CPU 

80XSX200P-6G .. $189.95 

Replaces existing 25MHz 486SX 
with 50MHz 486SX2 


JDR Price Guarantee 


Th ese N ove II ap p roved card s 

featuie Li jumperless desigri, su 9 
software can configure the card. 

- 16-bit PC compatible ISA card 

- NE-2Q0Q compatible adaptor; thin net version 
Includes BNC connector with T-adaptor; IQBaseT 
version uses RJ45 connector 

MCMOBZ Card with Thin Met BMC conn actor .$49.95 

MCT-1QBT Card with IQBaseT RJ45 connector.$49.95 


This accelerator card 

uses Cirrus Loqic's ‘ ziS, 

c h i ps et \ o sp eed yo u r M9HE^9H 
Window's applications ,*MJ|SE r ’ : SSI 

• 16-bit PC camp- 
at ib le ISA card 

■ 1Mb DRAM Installed 

* Supports analog or mullisynch monitors 

MCT-VGA-5D0O ....... 


it you purchased any item from 
JOB Microdevices in the last 
30 days and we’ve lowered 
our price, call us with the 
details and we’ll promptly 
refund the difference 


This motherboard supports I 

both VESA Local Bus and PCI 3 

Local Bus, 

• 90MHz Pentium™ processor J 
with 16Kb internal cache 1 

memory 4 

MCT-PV58S-9G . . 

MCT-M486VL-GG 66MHz 486DX2 CPU 
MCT-M486VL-33 33MHH86DX CPU , 
MCT-M386SX-33 33MHz 386SX CPU 


Combine your most frequently used 

I/O ports in one card! This card 

Integrates serial, parallel and game 

ports with an IDE hard disk!nter- 

face & floppy controller. # MODULAK ClfffilM TECHHMT 


This MCT modem Includes mM 
V.42bis and MNP5 data 
compression plus V.42 
error control, 

* 14,400/12,000/9600/ 

4800/2400 baud modem and fax 

* 8-bit PC compatible ISA card 

* Uses serial port COM1 -COM4 

MCT-144IF+ ........ 


hICT-IDElD MuitM/0 IDE controller... 

MCT-IOEFH IDE Hoppy/Hard controller. 

MCT-AIO+ MSI6550 Serial t/0 card 
MCT-AMS+ NS 16550 4-part Ssrial I/O card 


The Acecat II digitizing tablet features 
WINTAB compatibiity, allowing co¬ 
existence with a mouse or track¬ 
ball in Windows applications. 

* PC compatible tablet 

* 5'x5" adjustable active 
area; 2000 LPi resolution 

- Uses serial port CQM1-2 
ACECAT .. $84,95 


1MX9-8QX3 1Mx9 80ns SIMM 44.95 

1MX9-6DX3 1M X 9 60ns SIMM 46.95 

4MX9-8QX9 4M X 9 80ns SIMM 184 95 

1GMX9-70X9 16Mx 9 70ns SIMM 699.00 

1MX3G-70 1M x 35 70ns SIMM 159.95 

SPECIAL FOR BYTE CUSTOMERS ONLY! 

2MX3G-70 2M X 36 70ns SIMM 379.95 

4MX36-7G 4M X 36 70ns SIMM 699.00 


JDR Microdevices 1 

1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 

Seagate IDE Hard Drives 


Low Cost CD-ROM 


OMb Tape Drive 


r 1280 x 1024 Accelerator 


Digitizing Tablet 


Dynamic RAM 


Oi'dsr 

Toll-Free Fax Ordering Local/lnternatioiial Z4 -hdiips-a Dav 
800-538-5005 408-494-1400 Bv Phone or Fax 


TERMS: Far shipping £ tiajiillijiQ Include S5.DG tar gruunil £ $7.50 lor air. Driers aver 1 lb. aid Inraign arduis may require a d rfi I ini at shipping chirps— cnntacl nui Salas DcpL. lar Hid amuant. CA rasiicrts musl include a pplica li I l- 
sales tax. Prices subject to change wMhout nallce. We are sal respariaih-le for tpagraphicot errors. We reserve the right to limit quantities and to substitute manufacturer, ah merchandise subje&l to prior sates. A full copv ot 
aur Irrmi is available upon rrq-UL’i!. Hems piclurcdl may oily bo raprcsaalallva. JDR, Ella JDR lap. JDH MLtiudfivideS, aud lbs MCT iQga arc rey'lslcrctl tfailomarhs el JDR AliCrudCuicCu. Mciiular Circuit Tadllialc^ is a trademark ul 
L JOB WllcrorteMlcBS. CepvrlgM 1994 J0R MfCSOOEVrCES, Other trademarks are the propartf ml Ihetr respective owners, J 
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HARDWARE SHOWCASE _ BYTE 


Accessories/Supplies • Add-In Boards 


flnotl 

PC HI 



SAwthtr Way To Communicate ‘Withyour !PC„, 

PC REMOTE 

Infrared Remote Keyboard For PC 

Looking for remote KeyBnard to operate your PC ? 
tPC 3?EMOTE does It alL. 

' Remote EranRmJssJcm at Infrared AT key codes u> PC. no prtptun or 
driver adjustment required, 

* KHet-u^ Itam ail direction within 7 .autism 

■ Up to 11*2 (0 (3ituannls 3te 32 Function Ktys > Aboard sa^imls 
dflliyiltad include- ft umbem «lplwbefoCM^AH-.M-KXr]-ftIn ortl on 
keys 

■ Rearranging tanNUrtrlbiLtlQil possible by "Leam-Type reinuic contiul' 

* T ^anriypH iV Flx-Tyt^ Remote Control handsets avaJJahlu for oftfioji 
- Optima] for PresentaiiDmTV ^KAtuUi-nirjditUiljihifihf'TeiitdJlns 

Windows, titc.—(JCM/ODM welcomed to go wllJi uny application 
package (kivekipeil 

JO MHIM11DHA1 PRADINO CO. m* 


il A1RPWT BUflLSWTE IZDO 
SO SAN FW*CT&CO.C#lWD® 
USA 


TEL {41&* 95J-8&73 
FAX Ul5) 95J-8679 


Circle 288 on Inquiry Card. 


Practical 
Enhanced 
feBgK Logic, Corp. 


pfbtormancf, 8-BrT/16-BIT ISA-SCSI Adapters 


FREE 


COREL CD ROM 
DRIVER KIT 

With Purtha.sc 01 Any Hem 



3 6-BIT SCSI adapter, 
internal 50-pin & floppy ribbon cable, 
adds a BIOS and support for up to 
two 3.5 and/or 125 floppy drives, 

tf/l? tm 

PliLM29 tMtf SCSI adapter, 
internal 50-pin ribbon cable, adds a 
BIOS allowing the P.C. to boot from 
a SCSI disk drive $97.00 


SCSI WHA T IT CAN DO„, 

, v h A Connects up to 7 
i isk SCSI ,j ev j ce!i ustog 
1 controller card 
A Coexists with 
existing IDE drives 
A Connect Internal 
and external SCSI 
devices 

A Provides optimum 
performance from 
your SCSI device 
A Kits available to 
support any SCSI 
device 

tilL l«Wfl 16-BIT SCSI adapter, 
internal 50-pin ribbon cable $83.00 


Printer 


Bulk Packs 
of PEL-1600 Series 
Available 

Resellers Urged (o Inquire 



m in The 
USA. 


FX Logic Curp. 


P.E. Ijtgic, Corp. designs, manufactures 
odd supports the hardwire and softw are 
for ail its products 

22695 Old Cana] Road * Yorba Linda. California 926S7 


To Order or for more information 


345-SCSI 
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RS-485 with Windows and OS/2 


Operating System independent. No 
additional drivers required. 

Automatic RS-465 Driver Enable, 
looks like RS-232 Port! 

IRQ's 2-5,7.10-12,15 Supported 
16550 Buffered UART Standard 
Excellent Technical Support 
Made in USA 

Part #3055 Price: $179,00 

Sealevel Systems, lm, 

P.0, Box 830 AA 

Liberty. SC 29657 £V ' 

803-843-4343 \/N 



Videx!! 


Bar Coding • Communications/Networking 


ar Codes i. 


America, Inc 
Plent 


If you. need a quality 
reader small enough to fit in the 
palm of your hand, Videx has a 
bar code reader tor you. 

The Time Wand J offers credit-card 
sized portability, ideal in time and 
document tracking applications. 
The rugged DuraWand can take 
the punishment typically found in 


S 004 


delivery and security applications, 
Ibe Time Wand II offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory. 

Call today to receive a free 
information kit on Videx 
portable bar code readers. 


1105 N.E. Circle Blvd, Corvallis, OR 97330 .1 
503-758-0521 * Fax 503-752-5285 l| 


Videx, TimeWartd, and DuraWand am registered trademarks of Videx, Inc. GC0462B 
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CONTROL 

ALL YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 

_ with MasterConsole® 





COMPARE QUALITY 
AND PRICE PERFORMANCE! 

■ Save Space, Cut Costs & Centralize 
Control wiih 100% Reliability 

* ‘'Plug and Play" Any Mix of ATs 

& PS/2s; Supports PS/2 & Serial Mouse 
&, All Video 

* Desktop or 19 1 ’ Rackmonnt Models 
for 2,4,8 t 16 PCs* Expand to 64 

■ Keyboard & Mouse Emulators for 
Error Free PC Operation and Autobooi 

* AUTOSCAN™ to Monitor AH PCs 

* Remote Access up to 150 Feet 

* Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 


Wo other solution 
stacks up.” 


CALL TODAY! 
(908) 874-4072 X 71 


0 

RCI 


RAR ITAN COMPUTER, INC. 10-1 llene Court, Belie Mead, NJ 0B5Q2 Fax (90S) 874-5274 


30-DAY MONEY BACK GUARANTEE FUEL I -YEAR WARRANTY 


See us at PC Expo Chicago Booth #!N)3 

Grammy - Lninac, Tel' 0211-6558-2 Fax: 0211-6558-133 

Japan - Preside Corp,, Tel: 81-3-3254-613 L Fax: Hi -3-3254-6 1 34 

Taiwan ■ Raritan Computer Taiwan. tnc. T Tdr 886-2 218-1! 17 Fax: 886-2 218-1221 

The Ntlheriands - Artckom B.V., Tel: 31-1 -442-3313 Fax: 3 1 - LCM42-3443 

United Kingdom - Kt mi iron LTD, Tel: 44-244-536123 Fax: 44-244-531043 

INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTACT RCI (008) 874-4072 
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Communications/Networking 


Communications/Networking • Computer Systems • Data Acquisition 


Rhetorex 

Voice Processing boards 
make CTI a reality. 



HI 

/ 

•• .ttr? 

MmM 



If you're asking “what’i 
CTI” you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex. 1 * 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-porl platform-give Rhetorex a call. And start making 
CTI a reality today. 



RHETOREX 


Rhetorex, Inc., 200 E, Hacienda Ave„ Campbell, CA 95008-6617 
Tel. (408) 370 0881; Fax (408) 370-1171 

All trademarks idemitied by the ™ symbol are trademark* of Rhetorex. Ir>c 
All other trademark* belong their respective owners. © 1993 Rhetorex, Inc. 
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FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC 

Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 

* Coprocessor based support wi th universal PC interface. 

* Frame Relay: ANSI 11,617 Annex 0, automatic 
congestion control. 

- X.25: CCITT1988 and ISO 8208.255 Logical Channels. 

* HDLC: LAPB or NRM, ISO 7776, 

* SDLC: Primary & Secondary, multiple addresses. 

■ Line speed: 180 kbps (full-duplex), 84 kbps (half-duplex). 

* Test programs, built in dataseope included for 
easy debugging. 

■ High Eevtl interfaces for DOS, Unix, Windows, OS/2. 



SA \ 0 ik\ 

tOUl COMMUNICATIONS UN! 


Tel: (905) 474-1990 (800) 388-2475 
Fax: (905) 474-9223 
7170 Warden Ave.. Unit 2, Markham, 
Ontario Canada L3R 8B2 
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PC 

Systems 
in ROM 


Use C‘ 
code 
Run with 
DOS 
Bum In 
ROM 


KS-2: XT equivalent card with NEC V40, 256k RAM $149(q1) 
Options; PCMCIA, 1M Ram/Rom/Sram, 3srl., par, modem, A/D. 
KS“7; AT equivalent card with NEC V53, 512k RAM $2B9(q1) 
Options; 7M Ram/Ftom/Sfam. Ssrf., par, clock, VGA/LCD. 
KS-31: Piggyback card with modem, A/D, keyboard, floppy, 

IDE, EE PROM. Complete development systems start at JtS79 
(with tools to place DOS applications in ROM). 

Tel: 303-444-7737 
303-786-9983 


Boom, Colorado 803012842 USA 


CALL fLx 
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LET YOUR COMPUTER DO THE TALKING! 


Integrated 
Voice/Fax Mail 

integrates major voice/tax applications plus 
program control into one Full-feaiuned higji 
pcrformiiiict software, PC-AT/586/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice. Dialogic, tjicnm, Pika, 

Til and Intel voice and Iks hardware. Supports 
up to 32 voice Hoes and up to 8 Jh* lines, 

1 lard ware + Jkiltware Kits t CQC 

2 voice lines kil starts at x? J 

Fax-on-Demantl lines: 818-368-4566 or 
818-368-8848 

SigmaTech Software 

Tel: (818) 3684)132 Fax: (818) 368-7859 

10801 Bismarck Ave., Northridge, CA 91326 USA 
(Rese 11 ers/Deders/OEM&Trivate labels are welcome) 


■ Automated Attendant 

■ Unlimited Audiotex 
1 Voice Mail 

■ Talking Yellow pages 

■ Telemarketing 

■ Fax Mail 

■ Fax-on--Demand 

■ Fax Broadcasting 

■ Date/Party lines 
1 Inf 1 Call Hack 
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Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmou nt Chassis 19h47YI T 1131 

Rackmount VGA Monitor $531 

Rackmount Monitor Shelf $113 

Rackmount Cherry Keyboard Drawer $2M 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RM$4a5DX2-GG EISA $1593 RM&406SX-33 $915 

RMS48CDX-33 11136 RMS38SSX-33 $655 

RACKMOUNT CHASSIS - 15 Models up Jo 26 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX. 3B6. 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to T2 CPUs 
RACKMOUNT CABINET - Modular From 21' to 96 1 high 

Exclusive Internationa I Distributor Program now Available 

III VALLEY 

TECHNOLOGY iNC 

2468 Armstrong Street, Livermore CA 94550 
(510)447-2030 FAX: (510) 447-4559 



Circle 276 on Inquiry Card. 




TARGET VOJH PBEV 




Bag Your 
Voice Proce 
Objective 

♦ WHCE BNL 

♦ nro-iMm m 

♦ FflX-QMEnflNO 

Complete yourmission 
for as little as $295. 

CALL 1-800-685-4884 

510*522*3800 • FAX510-522*5556 

W. MrgM M^lop.W0eMS 


TALKING TECHNOLOGY, INC. 

1125 Atlantic Ave. . Alameda, CA 94501 /// 



PC-based Solutions for 
Industrial Automation 

* Industrial PCs & Workstations / 

* Enclosures and Card Cages j 

* 486/386/286 CPU Cards 

■ RAM/ROM Disks M 

* Industrial I/O Cards 

* RS-232/422/485 

1-800-800-6889 *1 

1-408-245-6678 in CA W 

Fax: 408-245-8268 




Advantech 

750 East Arques Ave, 
Sunnyvale. CA 94086 


New Sotulivn Guide 


solution 
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HARDWARE SHOWCASE EVTE 


Data Acquisition • Disk & Optical Drives 


Disk & Optical Drives • Keyboards 
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CALL for FREE demo diskette and 
information NOW: 

COMPLETE S YSTEM $499! 

TIEP1E engineering 
Tel: {31) 5106 9238 Fax: (31) 5106 9704 

Batlenserreed 2, 9023 AR Jorwerd 
The NETHERLANDS 


m 
m 
"O to 

§2 

M 


PC/AT I/O Products 

JVeit’ Reduced Prices I 


16-bit Isolated DI - $195 

16-bit Isolated DO - $195 

Scanning 12-bit, 32-Channel ADC - $564 

32-Channel Isolated 12-bit ADC - $718 


Built-in-Test 
Two- Yea r Warran ty 


VMIC 


12090 South Memorial Pkwy. 
Huntsville, AL 35803-330ft ' 
1-800-32245616 
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Terminate SCSI Problems! 


SCSI Vue 

Terminator 

Features: 

* Active Regulation 

■ Status Indicators 

* Gold Contacts 
Benefits: 

■ improves SCSI Bus 

PtTfurrrtanCc 

* Less Errors; More Reliable 
Data Transfer 

Diagnoses Problems 
Analyzes Signal Quality 




High- Performance 
Active Diagnostic 

•DOS-MAC-UNIX* 


Features: 

* Diagnostic Indicators 

* Large Ferrite Filters 

■ Triple Shielding 

■ Double Gold 20iT 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefits: 

* No Loss Of 
Important Data 

* Faster Performance 

* Test Cable Integrity 

Granite 

D"I*G*1*T*A‘L 


SCSI Vue' 
Gold Cables 




3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fa* 510-471-6267 
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TO COMPUTER 

A 


Boost data entry speed, accuracy and convenience 
with (renovation s Micropad, ™ the innovative 
numeric keypad for portable computers. 

Is the unhandy numeric section of your 
portable computer’s keyboard dragging you 
down?....Give your productivity a boost by 
. i ,, , * r i f using our Micropad. The ergonomically 

designed Micropad is ideal lor spreadsheet 
;,m * ;itVi1ll||1IM .r applicalmns that require E'asl 
and accurate eniry of numeric data. 

The M ] | 

uf Li:i\ MS DOS computer while providing a 
clean pass through connection to the printer 
Power usage is negligible. Lightweight and 
compact, the Mkropad is fully compatible 
with and programmable under both DOS and 
Windows, It is also available with connectors 
to fit keyboard and serial ports. 


▼ 

TO PRINTER 

17741 Mitchell, North 
Irvine. CA 92714 USA 
TEL (714) 833-3355 
FAX (714) 833-0322 

(8O0) 8224333 


GENOVATION 
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Keyboards • Laptops & Notebooks 


Keyboards • Multimedia 



REMOVABLE STORAGE MODULES 

FEATURES & OPTIONS: 

> Supports most 3.5 J hard 
drives 

> \DE r or SCSI interfaces 

> Ho: removability 

> Key fock ON/OFF security 

> Fan coding option 

> Built-in SCSI iD selector 
switch option 

> Ruggedaed aluminum or 
low-cost plastic version 

> Power/Drive activity 
LEDs 

> Patent protected 


RUGGED RACKMOUNT KEYBOARDS 



19“ reck mount keyboards 
*- 1U or 1.75' space 
25 models 

»■ Full travel and membrane 

> typ^s 

IBM PC XT/AT, PS2 
compatible 
US end Inti, versions 
>- Spring-lock front panel 

> Sena I output 16mm. 2 

> button trackball 
Call JNLai 

1 *800-283-5123 

JJVL Computer 
Products Inc. 

659 Glass Ln 
Modesto. CA 95356 
Tech Support: 209-5764662 
Fax: 209-5764682 
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CUSTOMIZE YOUR KEYBOARD 

* Custom Key Imprinting - all brands! 

* Custom Colored keys for IBM®, DEC®, 

Wyse® Key Tronic®, Cherry® and more! 

* Custom and stock keytop label kits for 
software support 6t languages, 

* Full color keyboard templates made to 
your exact specifications. 

* Word Perfect Keyboards. 

* Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 



from the leader in Keytop Innovations" 





CORPORATION 


Dept, BYTE, 260 Justin Dr, 
Cottonwood, AZ 86326 

602 634-7515 

FAX 602 634-4620 
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^ American InfoScience 

CD-PRODUCER 

Compact Disc Recorder System with: 
Philips CDD521 SCSI Recorder. Card 
and our CD-PRODUCER PreMastering 
Software is only $5995.00 Complete. 

Make CD-ROMs American InfoScience 
omm< desMop In } m South , H 35 
Minutes! flustin j CXQS 78704 

512.440.1132 or fax 512.440.0531 
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Lesslhontl. 


It's Expandable, 

It's Reliable, and It's Affordable.! 


T Active-Matrix. 




15-pin SVGA (War 
Pod Sr Extend 
Keyboard Pod 

IntemdRdK 
Mitedem U 

I 


Two Serial Ports 

25-pln PcnfeJ Port 
S 

Removable Hord Dw 



AMREL TECHNOLOGIES INC* 1-800-88-AMREL 


^18)303^688 • Fac (818)358-3858- 11801 Goidiing Road, Arcadia, CA 91006 




PlayWrite 4000 4X 
CD-Reeordable package: 

• New 4X CD-Recordable drive 

• Dataware 2.11 CD-Record software 

• Multiplatform software 

• Blank media & SCSI cable 

• Hotline support 

• AH for only $5,995 


| MICR0B0ARD5 

308 Broadway F.Q, Box 130 
CarveTMN 55315 
Fax: 612/448-9806 


Call today! 
612/448-9800 
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Multimedia • Programmable Hardware 


Tape Drives • CAD/CAM 


MULTIMEDIA AUDIO 


TWIN SOUND Slip-In Stereo Speaker 



Super Deal 
both for 



Dealers Welcomed 

Fits any unused 5 1/4" PC drive bay 
-100% shielded high quality speakers 
■ Works with ait sound cards & CD-ROMs 
too messy desktops , FCC Class B certified 

"...Twin Sound has to he one of the most practical 
and intelligent PC hardware products*.*.in a long time. 
This is a wonderful product whose time has come.' 1 

(PC Review Oct/Nov 1993) 


WinRadio fm 


_ icpin digit 

FM Radio Card 

Windows & DOS 

"25? “£ P T"" w,nd T' 10 Preset Channels 

1 -000-002-7070 

SOUND MiNDS 


Fe-chnorirf y Tnc. 

IM>0 Del! Av«. #S. Campbell. C A 95CWB 
Ftr: (4DB) 374-7070 fax: { 408)3 74-7 I 93 


Email orders: 

InlamftE: smtct@i!u.rie(com,GQm 
C'Berve: 74 B4 3. g-415 tt C&fflpiM rw. com 


■ Aulo Scan/Roe 
Turing 
Wake-up and 
Sleep Functions 
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"High speed scan rate at a fraction of th e cost ” 

fntrodudngourOWCAnalogComrolEfironly$269 

Hardware: B isotel&tl 10 bit analog Ifipyto * 4 analog oulputs * 2 
optically Isolated ciiijitnf inpute - 2 lenlated 3 A relay Outputs 4 2 
bansl&tof digital outputs * on board RS485 * QK oxtomaf RAM * G4K 
EPROM program spgtte 

Sofiworo: Programmable wim IBM SCT/ATf 3867496 cornpatibie and 1 
EPROM pmgtrammur ot Me OWO Programmer Davoiopmefit System * uft£y to 
ubg DWC Ladder bogle Cpmpllor or m'rr new OW “G r langtlah atyte rddl lima 
software * Soitvmte wystom lacitutes functions far all of our pPLC products * 

IndiMos oxampln schwara * steo available ramete \fO networkable wftwate 

Digital ConMor $164 Real Tima 'C‘ 

NeTwork Node Si £9 LadderLogic Cornpar 

Operator tetertecs i25D Pro^fammare Devehpmanl System 

Free with any purchase - remote I/O networkab to sot iwaIe far all devices 
Prosramrninj services available 
1-600-060-2707 lei: (SI 9) 050-0637 lax: (S19) G0D-1GM 



DAVISON 
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3480 & 9-Track 
Optical CD ROM Maker 
Windows NT, OS2, Novell S oftware 
•3480 from $5995 

• CD ROM Maker $3795 

• Optical Storage from $995 

• 9-Track $995 Complete 

CALL 1-800-938-TAPE 

Gef The Very Best For Less 


J 7340 Sr 

P T 



Laguna Data Systems 

7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax:(702)254-0910 
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Tape Solutions 


Hurlstrr ; 

...The Tape Experts 
■ Top Quality 

* High Performance 

* Proven Reliability 

* Easy to Use 

* Best Price 

* Total Support 

* Factory Direct 

* Made in the USA. 


9-TRACK # 
3480/3490 

Data Interchange for 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 
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Attaches to the PC's parallel printer port 
Controls up to 14 IEEE instruments 
Transfers data at up to 170 Kbytes/sec 
Includes DOS or Windows software drivers 
Graphics & analysis software available 
Allows parallel Ci IEEE devices to be 
connected simultaneously 


levefand, Ohio 44146 


tOtech 


IEEE 488.2 for Notebook PCs 


Circle 260 on Inquiry Card. 
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I C-PROGRAMMABLE CONTROLLERS 



COMPACT. LOW COST. 

Use our controller as the brains of yournext 
control, test or data acquisition project. 
From $149 qty one. Features i/o to 400 lines, 
adc, dac, RS232/RS485, printer port, battery- 
backed clock & ram, keypads, LCDs, enclo¬ 
sures and more! Our simple, yet powerful, 
Dynamic C™ makes programming a snap! 
1724 Picasso Avenue 24-Hour AutoFAX 
Davis, CA 95616 916.753.0616. 

916,757.3737 Call from your FAX, 
916.753.5141 FAX Request catalog #18. 
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wixtili: 


© Wintek Corporation 

1891 South Street 
Lafayette, IN 47904 

4 2 - 6 8 0 9 


Hi WIRE II Schematic 
and PCB Software 

With support Tor ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
PC0 designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995 r 
and is guaranteed. 

Call (800) 742-6809 
or (317) 448-1903 



































































Communications/Networking • Graphics • Mathematical/Statistical 


T 


Communications/Networking • Data Acquisition 

BW-MultiConnect 
for Windows NT 


Turns Windows NT into a NetWare 
server for DOS & Windows clients. 



Trademarks are I he pmpertv of their respective owners. 

Teh [919) 831-8989, Fax: (919)831^990.01994 Beame & Whiteside Software, Inc. [Q57BJ 


* - - « The Info ffwy* tV/fh Cfrr/ S JTr&tf - - - 
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New Windows Instrumentation 
Programming Tools 

A new series of application notes outlining development tools 
and techniques for Instrumentation programming under 
Windows is now available. Subjects covered include 
advanced GUI development and event-driven programming 
techniques, interactive C development, execution, and 
debugging tools designed specifically for instrumentation 
programmers using C under Windows. 

National Instruments 

6504 Bridge Point Parkway, Austin, Texas 78730-5039 
Tel: (512) 794-0100 
(800) 433-3488 (U.S. and Canada) 

Fax: (512) 794-8411 
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EVEN I CAN USE IT! 


smjLRTBUILDeH is tbe most unfriendly voice 
H □aii/fam-denujid system ever made! 

H SMAETBUILDER is an intcrview-gwmted voice/fax 
* system that builds your application based on your angers. 
pW * 10,000 Voice Mail boxes 
r * ■ Complete AutoAttendant 

- full Fa^On Demand functionality 

- Expandable to 1(5 telephone lines 
Windows 11 compatible! 

SMAETBTJILDER mm on i PC/286/3S6/M For Sales & Technical information call: 



: 2 


Complete 
2-line systems 
start at 
$895.00 


(T mystic software inc. 1800 697 8426 

1504 ENCINAL AVENUE, SUITE 0 , ALAMEDA, CALIFORNIA 94501 
TEL 1-510 565-9189 FAX 1 ’ 510-865 9553 BBS 1 - 510 - 865-3856 
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GSS*GKS 

Graphical Kernel System 
for MS Windows 

GSS*GKS P a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS P which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS*GKS libraries and get a real MS Windows 
application with access 
to the Windows print manager. 

When developing a new 
application you experience a 
powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS*GKS libraries are 
available for Windows NT } OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 

EMATEK GmbH 
Subbel rather StraBe 17 
D-50823 Cologne, Germany 
Phone: +49-221-512074 
Fax: +49-221-529666 
Email: gsscgi@ematek.de 


graphics functionality on 
all platforms. 


M 3 Cl! I L y UI | 

UMATTUlK 
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For High-Quality 
Scientific Publishing, 
use PCTfX 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/808-7906 


Personal T^X, Inc. 12 Madrana Street, Mill Valley, CA 94941 
_ Fax: 415/388-8865 E-mail: ptiQcrt, com _ 
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Programming Languages/Tools • Utilities 


Windows 


T 



The Best Fortran Programming Tools 


GINO Graphics Toolkit - for frutfd/ng portable applications 



Fortran graphics development is 
made easy with GINO Graphics, A 
full range of graphics libraries and 
the most advanced GUI toolkit 
within the Fortran environment pro¬ 
vides professional and powerful 
graphics on any platform. 

General purpose l 3-D graphics 
from * a window manage¬ 

ment GUI development toolkit 
* technical graph 
drawing via * con¬ 

tours & surfaces from 

Cross-platform facilities [PC - DOS 
& Windows, workstations, super¬ 
computers) and output to over 200 
printing devioes [EPS, HPGL, etc), 

If you need a graphics tool which 
can handle all your display tasks on 
any platform take a look at GINO. 


Salford Fortran 77 and Fortran 90 Compilers and Debugger 


Salford's 32-bit Fortran 77 and Fortran 90 compilers are the perfect partners 
for GI NO 3 rap hies. Whether you use DOS, Wi n dows 3. x o r Wi n32, 
and allow you to choose between full optimization or the use of 

Salford's unique dynamic program checking options, to pin-point those 
hard-to-find errors. GUI program development Is supported with a Windows 
debugger that allows you to really see what is happening. 

With GINO and Salford there has never been a better time to 
convert your Fortran application to use a GUI. 


Phone, Fax or write for full brochure packs of all these products 
including demo disks. Toll free FAX from USA: 1400-562-6875 . 



Contact: Bradty Associates Ltd, 
Manhattan House,140 High Street, 
Crowthorne, Berkshire, RG11 7AT 
England. Tel: (+44) 1344 779381 
Fax: (+44) 1344 773168 
Dealers and distributors wortd- wide 


Salford 



Circle 300 on Inquiry Card. 



HEALTH CARE 

FORYOUR 

HARD DRIVE 


THE FIX ...for disks 

THE FIX REBUILDS: 

B THE F.A.T. TABLE! 

B THE BOOT SECTOR 
B THE PARTITION TABLE 

EVEN IF ALL THREE ARE CORRUPTED 

-‘The single most powerful data recovery 
tool known to man kind”... THE FIX!! 



No longer will “Failure 
Reading Drive C:” or “Non 
System Disk Error" cause 
havoc. GET THE FIX! 


Rebuild the Drive. 
Get the Data... 

It’s that Simple! 


RECOVER THAT DATA • CALL NOW 

CONSOLIDATED SOFTWARE PRODUCTS. INC. 


1-800-737-8763 



Atlas Equipment Manager 


- Efficiently Schedules Maintenance * Insures Adequate Maintenance 
Prevents Unnecessary Maintenance V Identifies Problem Equipment 
•’ Consolidates Maintenance Information y Prevents Costly Breakdowns 

d\ a s Equ ipment Ma nager : Atla sis G real for; 

is Windows™ Compatible Schools A Colleges 

Schedules: ^ Hospitals & Clinics 

* PrevtJiiatlve Hainienancfl^jgtfSr^] Processing Plants 

. Inspections 9 I Construction 

Tracks: HP' \ 0ua& Fleet 

■ LT ntofV A "-'sS EH*' \ Fabrication 


Atlas, 2.0 

tVow 

Shipping. 


'uaranteti 


AUas 2,0 

New Features: 
import & Export Files ^ 
Extensive On-ilne Hetp 
Link or Em hod (OLE 2): 

- DrawJngs/Sc hematics 

- Inspection Forms 


Y Atlas 

Tf Includes; 

Mr i Manual 

it On-line Help 
Free Upgrades 
. FI rat Vmr 

» Unlimited Phone Support 


DATA- IRAK, INC, 
RQ- BOX 955 
211 EAST STH STSEET 
Fherport.Tx 77541 
< 409 } 233-2960 
FAX (409) 233-0349 


Circle 302 an Inquiry Card 






Call for free demo. 1-800-453-3972 



Gamma 

■ I 


Type foreign languages in 
your favorite Windows 
applications as easily 
as you hfpe English! 

Prom $39.95. Use with DTP ; 
word processing, database, 
presentation graphics, e-mail 
and fax , Even complex 
languages are easy to type 
because of automatic contextual 
characters , ligatures and diacritic 
positioning. 


Arabic , Biblical, 

• Chinese, European, 

Greek, Hebrew, Indian, 
l PA, Japanese f Korean, 
Persian, Russian , Sanskrit, 

S.E. Asian, Tibetan, Urdu, 

& more - scalable fonts for ac 
nil the tvorld s languages. 

Call the WinLanguage™ 
experts! 


Here's our guarantee : If you are not 
com fortably using the foreign language of your 
choice in your Windows software within 30 days, 
return the product for a full refund. 



Gamma Productions f Inc . 

12625 Bluff Drive #218, San Diego, CA 92130 
Sales: 800‘97-GAMMA (800-974-2862) 

Tel: 619-794-6399 Fax:619-794-7294 
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Windows 


Let your 

"true colors shine through" 
when you advertise your 
computer products in the 




HARDWARE/SOFTWARE 

SHOWCASE 

our newest, affordable, 
4-color advertising section! 

Call for more details: 

(603) 924-2695 
or (603) 924-2598 


Novell and BYTE 
Yes Partners 


You know the value of Novell's Yes program 
logo: it tells your customers at a glance that your 
hardware and software products are compatible 
with NetWare. There's no guesswork for your 
customers, ndftfussinq witfi products that t 
right. The Yes I 

products will won a NetWare ngjwork. 




For information about advertising your 
product in the BYTE YES PAGES 

The best way to have your customers say "Yes!" 
to buying your products is to say "Yes!" to BYTE 
YES PAGES. Just contact your McGraw-Hill 
representative to get started. 


Ellen Perham 
603 - 924-2598 
Southern U.S. 


Mark Stone 
603 - 924-2695 
Northern U.S. 


Windows 


Run 


APANESE 


Application Software 
on Windows without 

DOS/V and Windows-J 


JWK 



$ 250 °° KUREO TECHNOLOGY LTD. 

VIA. V>nO Cilmnrp Wav Rnrnahv R f Vf C. 4RK Canaria 


Call for details 


503-3600 Gilmore Way, Burnaby, B.C V5G 4R8 Canada 

Tel: (604) 433-7715 Fax (604) 433-3393 


Circle 297 on Inquiry Card RESELLERS: 298). 




ORIGIN is your complete laboratory data 
management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 
environment. 

See us in Atlanta at Comdex. Booth #9326. 

For a Free Demo, Call 

1-800-969-7720 

MicroCal Software. Inc., One Roundhouse Plaa. Northampton, MA 01060 
Tel: 413-566-2013 • Fax: 413-585-0126 


Technical Graphics • Data Analysis • 
Data Acquisition • Windows 


Circle 279 on Inquiry Card (RESELLERS: 280). 


Manufacturer of the Award winning 



EtherCombo-16 T/C 


BYTE | 


«•«»>/ Wndukv. 


ALTA RESEARCH 


OOKrORAYION 


Network Adapter Solutions 

Adapters for all your Local Area Network needs: 


• 16 bit Ethernet 

• 32 bit Ethernet 

• 16 Bit Token Ring 

• MCA Token Ring 

• Internal Concentrators 

• PCMCIA Ethernet 

• Low Cost Ethernet Solutions 

• Network Operating System Bundles 


Dedicated to service, 
quality and 
dependability. Striving 
to meet your Local 
Area Network needs. 


Call Alta Research today for details on our Authorized Reseller Program. 

1 - 800 - 423-8535 

Alta Research Corporation 

600 South Federal Highway, Deerfield Beach FL 33441 

Phone (305) 428-8535 Fax (305) 428-8678 

Circle 251 on Inquiry Card. 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers, Each ad has inquiry numbers to aid readers re¬ 
questing information from advertisers, 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x17« M 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number, 2 H x2 5 A r ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended), 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER S MART, BYTE Magazine, 1 Phoenix 
Mill bane, Peterborough, NH 03458, For more infor¬ 
mation call: Margot Swanson at 603-924-2656. 

FAX: 603-924-2683. 


RATES (Jan. 1994) 

3-5 6-11 12 13 

_ tans iatfgj. iHiig Iraum 

2 H xn" 

lad S696 5668 $585 $557 

2 ads/issue - 557 529 

3 ads/issue - - 529 501 

2 M x2S M 

lad SI,392 31.336 $1,170 $1,114 

2ads/lssue - - 1,114 1,053 

3 ads/lssue - - 1,058 1,002 


220 VOLT PRODUCT 


BAR CODE 


BAR CODE 


PC POWER ABROAD 

Hewlett-Packard Authorized Dealer 
for 220V Printers, Computers & Plotters 
HR International Warranty on all models. 

Save $ - Take your produces wtth you when leaving the 
U,S., or we will sJiip direct. Call us todayl 1 
TOLL FREE: 1-600*505*4676„ Tel: {202) 703*6910 

Horizon Trading Co Ine., 1S10 H SL, NW. 
Washington, DC 20005 USA, Fax (202) 783-6914 


Inquiry 651. 


ACCESSORIES 


RADIOACTIVE? 

Plot It on PC (+Palmtops) with RRi-60 RAD. MONITOR 
+ ALARM. Uses com port, ALPHA - BETA - GAMMA * 
X-RAY. MicraRJOOO X resolution of survey geigers. Track 
RAGON, find sources. Check food, water, ceramic coffee 
mugs (EYE OPENING) Plot background, plane ride, TV, 
bricks. PC MAG & BYTE rev. Vtea/iSflEm 45 day $ back 
800-729-5397 or Tel/Fax: (302) 655-3BOO 
Aware Electronics Corp, 

P-Q-Box 4290, Wilmington, OB 1OTQ7 >&$149.50 .V 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard or to any ADB port 

* Reads 2015,128. UPC/EAN, Code 39, etc, 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* 100+ Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $824 

* Complete with Laser Scanner - Si 250 

* Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 

800 - 345-4220 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 rest Control up to 96 PCs 
wilh one keyboard, monitor and mouse. 

CYBEX CORPOFtATiON 

4312 Research Dr., Huntsville, AL 30BD5 

Phone: 205-43CMOOQ Fax: 205-43D-4030 


Inquiry 652. 


VGA Splitters 

* Connect 2, 4. or more monitors to your cornpuler 

■ Brigbl and crisp presentation simultaneously on 
alt monitors ■ Guaranteed 

* Works with ell VGA, SVGA, and RGB moniiors 

* Supports 1280 x 1024 HADE IN USA 

■ Special VGA extension cables to 250 ft 


HSR TECHNOLOGY ftnfl ow Ai , 0 

Santa Ana, CA (714) G4V-«607 uUU"tJ7"04 JV 


Inquiry 653. 


BAR CODE 


Labeling Software 

On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any formalize. Up to 120 
fields per label. IB text sizes to 3" - readable at 
100', AIAG, KMart, Sears, MlL-STD, Penney®, 2of5, 
12S, UPC/E AN, Code 39. File Input & Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 

{40B) 458-9938 800-345-4220 


Portable Reader 

* AA Battery Operated, 64K Or 25GK 

+ Display messages and optional voice messages 
tell operator what to do, Messages are easily 
recorded (like answering machine) In any 
language. This unit is EASYI 

* Double duty as Non-porta ble Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-in inventory Programs 

* Download tables and Pick Lists 

* Wand. CCD. or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2ofS, UPG/EAN, 128, Code 39, eic. 

* 2 year Warranty on Reader & Wand 
it 30 Day Money Back Guarantee 

* 64K Complete wrth Steel Wend - $799 

* New Smaller Size - weighs only 12.5 oz. 

Worthington Data Solutions 

3004 Mission Skeal ■ Santa Cruz, CA 95060 

4oa*4&fl*ggafl fax 4fta*4S*49&4 800-345-4220 


Cordless RF Bar Code Wand 

A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed Attaches as 
2nd keyboard. For IBM and Macintosh or any serial 
device. Real-time remote data collection for $695. 
Optional Range Extenders $200 per 100 added. 
Exclusively from Ihe PC bar coding leader 

Worthington Data Solutions 

(408) 458*9938 {800) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet, Print Codabar, 2 of 5. 
Code 128, UPC/E AN and Code 39 inside your 
Windows program, TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

(40B) 458-9938 {800) 345-4220 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwisr LCD Display 

> 54 Key Keyboard wiin Separata Numeric Keys 

> Real-time Clock Supports Date & Time Stamps 

> Reads ail Popular Bar Codes (10 types) 

>■ Wand, CCD, Laser, or Serial Input Devices 

> Built*In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Fites per Program 

> Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

> Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

> 30-day $$ Back Guarantee -1 Year Warranty 

> Complete Unit wllh WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)848-4457 1817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Software 
>• Data Appears as Keyboard Inpul 

> Uses Enhanced Decoding Algoriihms 

> Accepts Wand, Slol/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

> Reads All Popular Bar Codes (IS types) 

> Reads HIGH. MEDIUM, & LOW density codes 

> Auto-Discrinrrinates Between Bar Code Types 
>- Easily Programmed with a Bar Code Menu 
»- Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day $$ Back Guarantee. 1 Year Warranty 
Complete Unit with LASER Scanner -$1095 

> Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Recai Parkway, Euless. TX 76040 

(880) 640-4452 (817)571-9018 FAX (817) 885-623! 
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BAR CODE 


BAR CODE 


CAD/CAM 


Dor Code Printing Software 
LabelWorks for Windows 

► Prints all Popular Bar Code Types (T9 Types) 

► Desktop Publishing Features: WYSIWYG, 
Scalable Forms, Rulers, Guides, Lines, Shapes. 
Page Zooms (25%-400%), Templates 

► Relates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Styles, Types, & Sizes 
>- Automatically Prints Serial Numbers 

► Imports St Exports Graphic Files: 

TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript. Laser, 8 Dot Matrix] 

► 30-day Money-Back Guarantee, 5295 

* * * CALL FOR FREE DEMO SOFTWARE 

AMERICAN MICROSYSTEMS 

21SO Regal Parkway, Euless, TX 76040 

(800) G4B-4452 (017)5714015 FAX (817) 685-023? 


SCANNER SALE 

USA Made 

- WELCH AIXYN Steel Wend wMectwtef 1249 

* SYMBOL Laser LS2MO, LT170Q or SP4Q0 w/decoder $599+ 

* Mag Strips Encoderseatfer (2 w a trk&i $1099+ 

■ Rrtnl Software |DO&V*0 $14&+ ■ Software: liun tea-ta, To* 

* FOS Products * 50 Day 3$ Back * SPANISH Dept, Avail, 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way, Riverside, CA 92593t&OO) 27(H»16 litt'l 
fBOttl 653-4752 US ■ < 500 ) 213-51 ?B Cm ■ FAX < 909 ) 270-0320 


DOS & WINDOWS BAR CODING 

Bar code readers designed for fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser, etc), Bar Tender for Windows designs 
labels on screen 8 outputs on almost any printer, 
DOS printing, too. Generous reseller discounts. 
Great warranty, 30-day money-back guarantee, 

Seagull Scientific; Systems, Inc* 

T 5127 N.E. 24th, Suite 333, Radmond, WA 98052 

600-758 2001 205-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 

Bar Code, Magnetic Steps Readers for microcomputers 
8 terminals. Including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT r Wyse, Wang. All readers connect 
on lhe keyboard cable & are iransparant to all software. 
UFC & 39 print programs, magnetic ancodnrs, & 
portable readers are also available. 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 AppleLink: BARCODE 

1 -800-526-5920 FAX: 4T5-856-3843 


Inquiry 657. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LA3E FtfMAGNETIC CARD CONNECTIVITY 

* Keyboard wedges (intemal/Extemal) tor IBM FC7XT/AT, 
PS/2, and pottewes 

* RE232 wedges tor WYSE, Link, Klmlrwi terminate 

- Bar code and label priming software 

* Full two-year warranty 

- 30-Day Rfforrey-Eack Guarantee 

* Extensive VAR/Dealer Discounts 

46560 FraronlBM-, Suite lofffanwil, CA 94536 / (510) 440-2676 
600-666-4ElAR FAX: (510) 440-2073 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

_ l-ndexer LPT™ 1 software 

NEW VERSION 3 

* Controls up to six step motors sirmilteneously, 

■ Linear and Circular In tefpdaticn, 

* Now features lo accommodate machine control, 

- Efi&y-lu-usS DOS device driver Super Manual. 

* CAD-CAM Interlace available, 

iL . CdpOfaUcil, 1432 Anrid Avs. 

Ability Systems ^ pa i»m 

1 1 FAX: (215)657-7615 


Inquiry 662. 


$249 

VISA/MC 


CD-RECORDABLE 


Geared to CD-R technology 

GEAR, the ultimate CD-Recordabfe 
tool for any CD-Standard 
If you demand a simple, easy-to-use 
solution to create CDs, GEAR Is 
everything you need. GEAR supports 
aJI major CD-Recorders; 

JVC High Technology 

Kodak Philips 

Ricoh Plasmon/Ref lection 

Sony Yamaha 

GEAR is available for 

* Windows/DOS * Apple Macintosh 

* Sun Unix * Hewlett Packard Unix 

Elektroson 

USA 

10 Presidential Boulevard, Bala Cyrtwyd, PA 19004, USA 

tel 610-617-0S50 fax 610-617-0856 

Europe, Asia, Rest of the World 

P-O. 00X2436, 6600 CK Elndhoven,Tbe Nelherlands 

tel 31-{0) 40-515065 fax 31-(0) 40-514920 
E-mail Elektro@sri.kUft.nl 


Inquiry 654. 


Inquiry 658. 


Inquiry 663. 


NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

m PROBLEM! WE OFFER Duality * Pariormance * Value 
A Ml llr* Df READERS ■ PRINTERS * PORTABLES - BAR 
CODE READERS FOR NOTEBOOKS ■ HEWLETT-PACK¬ 
ARD SCANNERS - MAGNETIC STRIPE READERS. Our 
readers plug and play wrth your existing system without add¬ 
itional software. CALL ABOUT OUR 30 DAY GUARANTEE * 
TECHNICAL SUPPORT • OEWVAR DISCOUNTS, 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA (GOO) H25 1608 714-9911-1300 

\ (800) 


Western USA (800) 224-9467 


714-990 2503 Fas 


C++ & DATABASE 


C++ Libraries to access and lax to/from your database: 

SyPLUS S, QraPLUS C++ Library ter Sybase £ Orach SI£9.00 

SyPLUS & OraPLUS w/source coda S&B9 00 

5y FAX fi OraFAX. C+ + Llbrarim tor Sybase fiOracte 3129.00 
$V FAX s Or^FAX ^/source code $529.09 

Other C++ Products' 

kHfepttl C++ Yletao course; D0S/UNIX fcramptes, su(ht>or1 $249.90 
The t>« TOOLBOX, MS/Win, DOS Libraries $69.00 

The C++ TOOLBOX wteou roe code $288.00 


Universal Information Systems funiinbi 

(800) 793-7491 

72 Van Riepen Avenue, Jersey City, MJ 07306-2806 


CD-ROM 


The Official ASP CD-ROM 

By The Association ol Shareware Professionals 
Freshly Updated Every Quarter 

Over 1100 Great Programs 

Family, Games, Business, Graphics. Windows + Wore! 

Only $24.95 + $2.00 S&H 

Onto r Rum ASF Approved Vsnctor FREE Catalog 

ABC SOFTWARE SOLUTIONS 

123 Grand Avenue. Billinas, MT 59101-6020 
Voice 406-256-5656 FAX 406-248-7548 
Stwrewc pragrams require separata payment lo smhors if found useful. 


Inquiry 655. 


Inquiry 659 + 


Inquiry 664, 


BARCODING 
WITH WINDOWS 

Hlllll Window Bar*" 

* Software that's easy to learn A Install 

* ideal for compliance labeling 

* Rated as Ihe 'TOP RECOMMENDATION” by 
independent expert vs, 11 ethers 

* Full-featured, network ready: DOE compatible 

* Supports all popular symbologies, most bar code 
printers and data bases 

* Interactive and automatic printing tools via Windows! 

* Full design capabilities; full Windows set-up 

* Variable graphics (WYSIWYG) 

* No risk, 30- day money-back guarantee f 

* Free BOD lech support 

* Distributor & VAR inquiries welcomed $495 

CALL NOW FOR A FREE DEMO DISK 

Mayer Automation Group 

34Q5 4th Avenue South * Birmingham, AL - 35222 
1-80Q-289-G293 ■ Fax (ZC5J 323-0886 

inquiry 656. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PGB design, and 
simulation software, starting at 3149 each 
Complete FCB package wrth schematics, 
auto router, and layout for 2-layer circuit boards, 
$399, Enhanced version with auto placement, 
more symbol libraries, and up lo 16 layers, $649 
CAM lile outputs. 

Mental Automation,. Inc. 

5415 136lb Place SE r Bellevue. WA 9BG0G 

(206) 641-2141 Fax (206)649-0767 

inquiry 660. 


ELECTRONICS CAD 

Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 
Prices from $195. Credit cards welcome. 

For brochure use inquiry # or cant set us at; 

NUMBER ONE SYSTEMS 

1735 GraiigHr Avarua, Los Alloa. CA 34024 

_ Tel/Fax; 415 966 9306 _ 

Inquiry 661. 


* TOSHIBA * PLEXTOR * NEC * 

* SOUND BLASTER * 

* MEDIA VISION * ADAPTEC * 

■ CD-ROM TITLES, MACS DOS 
* CD-ROM CADDIES A ACCESSORIES 

Computers at Large 

Saratov CA 

Dedicated lo CD-ROM technology, 

Please Call For Guh Price List 
000-642-4194 * 4OS-255-1001 

Fax 40S-259-25Ba VISA & MasterCard 1 accepted 


Inquiry 665. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 

"JES, NONE BETTER AT ANY PRICE" 

CALL NOW: 1 (800) 482-1866 


Inquiry 666. 
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THE BUYER’S MART 


CD-ROM 


COMPUTER MEMORY 


DATA ACQUISITIONS 




CD-ROM Networking for Peer-to-Peer Networks 

Introducing OPTI-NET* Lite 

OPT1-NET Lite employs data caehtng md prefetch Lng 
iet.li nol ogjes to improve ihe respocue times for ctients 
sharing CD-ROM restJurtes on ptxMo-pccr networks. 

Call for your free catalog featuring our line of CD-ROM 
solutions including the complete OPTF-NET software 
fondly, QFTi-CDcacbe 1 * CD-ROM caching. multi-drive 
CD-ROM hardware, and networked Cl>ROM tidesl 

ONLINE COMPUTER SYSTEMS, INC. 

FlaahFAX Information Hotline 501-601-2120 

3GI-4 ZB-3700 at FAX W at 501^123-2903 


MEMORY SIMM MODULES 

Wholesale Prices-Do me Stic and Overseas 
Absolutely The lowest Prices on 30 and 72 Pin Simms 
" 1x9-70 $31.50 

" 4x9-70 $127.50 

Lifetima Warranty on oil Memory. 

We hove been The traders in Low Pri ces Si nee 1966. 
Please Cal 1 or Fay. * 8UY * SELL * TRADE 

Windows Memory Corp* 

920 Kline SI, Suite 302, La Jolla, CA 92037 

800-454-9701 Fax (619) 454-9703 


InterLink - CNC 

Easy-ta-ust? DNC program that simultaneously nans 

Up to 32 CNC controllers from one PC. 

Heidenhain, Fagor, Fidia, Deckel and ASCII down- 
idad'uplead protocol emulations available. 

# Plus on-line rile copy, delete, rename and dir utilities, 
Free lull lunctionaF two pod demo available. 

InterCAD - Centro de CAD/CAM, Lda. 

Rua ds CedoFerta. m - 1 Tf, 4000 PORTO, PORTUGAL 
Tel : 2 2009979 Fax: 2 2009976 


Inquiry 667. 


Inquiry 671, 


Inquiry 676, 


New and Updated CDROM Titles 

Cica MS Windows CDROM, ThsridS of Windows promts.,$29.95 


Giga Games COGOM r Games for DOS/windows...139,95 

Space and Astronomy. Uisnds NASA images/data.$39.95 

C User Group Library. C source code Dec 93....349.95 

Simtel MSDOS CDROM, DOS Shareware/Freeware.,,...129.95 

QRZ Ham Radio CDRGM. FCC CalEsign Db & Shrwar.*29.95 

Hobbes OS/2 CDROM, OS/2 Sharewane/Freeware....,,. ....*29.95 

Source Code CDROM, 650 Mb sou-roe, DOS/Unix.......539,95 

Gulenbena Pro|ecL Lkteralura and ...539.95 

Linux Operating Sys, 306/JB6 OS, X11, lull src..$49.95 

FreeBSD Operating SyS, Vlf 1.0, trml Srt. X/GNU.$39.95 

Librls 6r nan ilia, MSDOS Tecti/Sri/Engineer.,..,..$69.95 

XI 1F15/Gmi CDROM, Full src, SPARC binaries.....$39.95 

Nebula for NeXTSTEP, Prgms for Intel NeXTSTIP...$59.95 

Ada Programming CDROM, Compiler?, source, docs..$39.95 

Amiiwt CORDM. Amiga Sharaware/Freeware.$29.95 

CDROM Caddies, Lifetime Guarantee........,...$4,95 


Tup quality CD ROMs 100% sal is fled or lull refund. 

WALNUT CREEK CDROM 

4041 Pike Lana, Ste D-212, Concord. CA 94520 

1600-786 9907 Visa/MC AM Ex, Fax: 1-510-674 0821 

Inquiry 668. 


COMPUTER TELEPHONY 


Write your own Voice Mail software 

Create advanced, mufti-line voictVIax mail systems with 
VOS’", the Editors' Choice Complete language (or 
cprnputerrtelephane integralkm, VOS s-upporls databases, 
LANs, voice recognition. texl-to-speecn. conferencing, 
Switching and mem 

Call for free booklet Get into Interactive Voice. 

Parity Software 

U S; 415-989-0330 fax: 415 - 9B9- 0441 
Europe: +45^3940,8803 fax: +45-3940-7803 



Inquiry 672. 


DATA RECOVERY 


Data Recovery Labs 

Canada s leading experts on file retrieval 

Complete facility for Hard Drives i Removable Media. 
Nationwide service, Highest success rate. 

Free evaluations. 'No dies - No charge” 

DOS - MAC - NOVELL - UNIX 

"Professional solutions by programming engineers" 

1 -(416)-510-6990 1 -(800)-563-1167 

Inquiry 677. 


Ontrack 

DA TA RECOVE RY 

" ProlessEonal service recommended by major hard 
drive manufacturers * Expertise in vidually every 
operating system & media storage device - 24-hour 
support with weekend, priority, £ on-site service 
available * For fast, successful results. Call: 

!tflN:1'8QD-S?2-Z5S9 * CA: 1-BOO-752-7557 
UK: 44-31-974-5522 * GERMANY: 0130-015-105 

Co/p. HeadquarTera. 6321 Busy Dme, Eden Prnt/w. MN 55346 

Inquiry 678. 


COMMUNICATIONS 


SHARE YOUR MODEMS! 

using Connection Manager. Full featured, non- 
dedicated modem server for IPX or NetBIOS 
networks. 30 day $ back guarantee. Date rates to 
115,200 bps using serial ports or multiport boards. 
Supports NASi, interrupt 14 r or ANY Windows 
communication programs. Try the free trial copy 
on our BBS. $495 Ute ver - $395 standard! ver. 
SOFTWAREHOUSE CORPORATION 

326 Slate Street, Los Alios, CA 94Q22 

(415) 949 0203 FAX (415) 949 020& BBS (415) 949 0207 


Inquiry 669. 


Cross Assemblers ^ 
Simulators 
Disassemblers 

PseudoCorp^ 

921 Country Club Road, Suite 200 
Eugene, OR 97401 

(503) 683-9173 Fax (503) 683-9186 
_ BBS (503) 683-9076 _ 


Inquiry 673. 


DATA 

RECOVERY 

WHEN I.T. 
MATTERS 

Bala HecDVEry, Gomeiskm Cupkai ior. Sterns. 
Piwne: +44 (0) 1734490042 
8 k +44 (0) 1734-090040 


Any Taps, Optical, Cart- 

iiJ.ii> el any rormal 
wheihflt partially ovar- 
wrillen pr d;irtiagfld H 
VPgon thg world laadara 
in Tape & Op1<cal Gala 
Recovery can recover 
any data anywhere an 
the surface. Recoveriae 
rrem 1/2*, Iff. DC200CL 
+rfim, Snlm Exabyte, 
DEC TKxx. 3460, Worm, 
Magneto Optical (=1c. 

VOGON 


Inquiry 679. 


COMPUTER BOOKS 


CROSS DISASSEMBLERS 



COMPUTER BOOK STORE 

Now, on the Internet! 15% discount olf meal books from 
140 publishers, UNIK, CD-ROMs, Windows, Internet, 
Macintosh Electronic: catalogs available by anonymous 
FTP tram Hp^cwnpubooks.com. Download catalog Irom 
CompuServe (GO GBK). Personal, technical service. 
Worldwide shipping. All major cards. 

CompuBooks 

Rfl 1 Box 271D 512-321 -9652 

Cedar C reek TX 78612 USA Fax 512-321 -4525 

Orders only 800-880-6818 


PROFESSIONAL DEVELOPMENT SOFTWARE 

ASSEMBLERS/DISASSEMBLERS 

8051,8048. 8096, 8080^85, Z80/16Q 

ZSOOO, SPARC, 6800. 6809, 6SHC11, 680X0. 
6502/C02, 6301, 9900 

COMPLETE. OPTIMIZED DEVELOPMENT TOOL SETS 
FOR THE ENGINEERING PROFESSIONAL 

CALL (408) 773-8465 

i npirncT po box wm. sunny vale, u mms 

LUbloUrl FAX: UDG)T75-MSS 


Inquiry 674. 


COMPUTER INSURANCE 


DATA ACQUISITION/DSP 



INSURES YOUR COMPUTER 

SAFE WARE Compulerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One rail does it ail. 

1-800-800-1492 

SAFE WARE, The Insurance Agency Inc. 

PO Box 02211,2929 N. High SL. Cohjmbu&. OH 43202 

Now available in Ontario!!! 


DSP & DATA ACQUISITION 

PC based DSP boards for Data Acquisition and general 
purpose signal processing, based on the T! TMS320 saries ol 
lixed and floaltng pciin DSP processors. 

Software tor program development, as well as extensive Data 
Acquisition, FFT. and abler applications software, is included 
with each board, 

33 M FLO PS TMS320C31 based Model 3 IDA with high spaed 
analog 1/0 is priced Irom $700. 

Datanco Spry 

89 Westland Avenue, Rochester, NY 1461S 

Phone; 716-473-3610 Fat 71E-271 -8300 


Inquiry 670. 

BYTE OCTOBER 1994 


DATA/DISK CONVERSION 


THE #1 CHOICE 

In disk & tape conversion 

ter many leading corporations, government agencies, 
law firms, and companies in every industry-wortd-wide. 

Free test - Satisfaction guaranteed 

Graphics Unlimited Inc. 

3DOO Second $1. North. Minneapolis, MN 55411 

(612) 588-7571 FAX: (612} 588-8783 
1-800-745-7571 

Inquiry 680. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5000 formats including 3W, 5J4", 8" disk 
formats & word processors. Dlsk-to-dlsk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more info, 

Pivar Computing Services, inc. 

165 Arlington Hgts. Ftd.. Dept. (fB, Bullato Grove, IL 60009 

(800) Convert (70S) 459-6010 


Inquiry 675, 









































































DATA/DISK CONVERSION 


FLOW CHARTS 


HARDWARE 


WE WROTE THE BOOK! 

Deaf tf/recfwith the company who developed 
the systems that most others use,,, 
SHAFFST ALLlTape/Diskette 
Tra ns fsr/Conversion/Du pH cation. PC/Mini/ 
Malnframe/Workstation Tape Transfer, WP to 
WP Document Conversion Servtces. 

1 -800-357-6250 317 - 042-2007 

ShaffstaII Corporation (Fax) a 1 7 S42-B294 


COBOL STRUCTURE CHARTS 

The new PcwerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COSOL source - STRUCTURED or NOT! Forget 
manual flowcharting, PowerStructure will diagram 
your spaghetti code, do it In seconds, and tree 
programmers for more Important work. 

Now just $149. 

CyberMetrics 

5541 S. Marine Drive,, Tempe, AZ 85253 
(602) 838-331Q 


README. 1ST AND SAVE $.$ 

ATTENTION. Builders, Consultants. Corporate 
Buyers and Serious Hobbyists ASQ is -HELPING 
YOU PUT IT ALL TOGETHER* with big savings 
on Cases, Motherboards, RAM, Hard Drives, I/O. 
CD-ROM, Modems, Keyboards, Monitors, Mice, 
Multimedia, Scanners and much More,.. 

VREt PUMUCT PACKAGE 

CALL: 1-8Q0-238-ASCI TODAY 

Ixtcal Voice: 516-9^160Z Vax: 51 &935-52M 

ASCI Computer, Box iw, l lictoviHe, NY 1 1302 


Inquiry 681. 


Inquiry 685. 


Inquiry 689, 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 

- Complete Packaging, Assembly & Printing 

* Custom Labels & Silkscreening 

* Available in all disk formats 

* 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U.S SINCE 1978 

5YNCOM TECHNOLOGIES INC. 

1000 SYNCOM DRIVE, MITCHELL, SD 57301 

1-800-843-9862 


Inquiry 682. 


FLOW CHARTING 3 

[ FfBEiwLy 1 ' High resolution print oute... ^ 

" Muffi-paga charts... isiSO ) 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 

<L_f*ST portrait or landscape 

p ImpdrtteXport cFjpabiiilias 
("flejcigle'') * shapes. 10 fonts, 4 line styles 


APPLE II s & MACINTOSH® 

SYSTEMS ■ PARTS ■ EXCHANGE REPAIRS 

^ Call for free demo cJIsHi 

PATTON Si PATTON ext. 1317 

SollWlara COTpO rat Iran *35 GrchianuCr. Manjan- I'M. GA 86DB7 


Call fora CateJog,„800"274“5343 

1NTL: 617-275-4600 * FAX: 617-275-4848 

205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 686. Inquiry 690, 


EDUCATION 


fl.S, & MS, In COMPUTER SCIENCE 

Tho American Institute Ft* Computer Soonccs rafters an in- 
depth her™? aludy program (d earn your Bachelor ol Science 
at home, B.S. subjects covered are: MS-DOS, BASIC, 
PASCAL, C, C++, Data File- Pr&dMsirtg. Data Structures & 
Operating Systems. MS program includes subjects in 
Software Engineering and Artificial fnlelligenue. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges.. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-BV Magnolia Avc.. Sulla 200, Bliminghsn, AL 35205 

1-800-787-2427 • 1-205-323-6191 


Memorize* It 

Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mae. FREE catalog. 
Only $39, Reg $49 VISA/MC 

SideooEight Software 

P.O. Box 50D4, Garden Grove, CA 92645 
714-952-4114 714-995-6725 Fax 

800-356-3316 


Inquiry 683. 


WINDOWS FLOWCHARTER $129 

RFFlow 3,0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 200 shapes auto adjust In size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to nring up a sub-chart; 
importfexport bitmaps and metafiles: Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Sanyan Court, Loveland, CO 80538 

Phone: (303) 663-5767 FAX: (303) 669-4689 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 

Translation.. Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 

Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support 
Character Language Resources 

2130 SawtcUc Btvd, 504A, Los Angeles, CA 90025 

81X1-569-2099 FAX 310-996-2303 


Inquiry 687, 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet CotorPro 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 

4117 Second Avn., 5, Birmingham, AL 36222 

Phone: (205) 591-4747 Fa*: (205) 59M108 
_ _(BOO) 63&4S33 _ 


Inquiry 691. 


JAPAN MARKET 


Sell your software in Japan! 

Are you missing out on one of the fastest growing 
markets lor Mac and Windows software in Hie world? 
Learn how to get in by subscribing to Japan's first 
English-language computer magazine - Computing 
Japan. Written by people who know the industry. Order 
b FREE TRIAL COPY, by faxing or calling. Subscrip¬ 
tions only US$95 per year. 

Computing Japan Magazine 

Hlroo AK fitdg. 4F. 5-25 -2, hith. Shlfcuya-Ku. Tukyo 150, Japan 

Ph: +81-3-3445-2616 Fan: +01-3-3447-2925 


Inquiry 692, 


FLOPPY DISKETTE 


LAN CARDS/UPS 


3.5"FLOPPY DISK 
RELIABLE & DURABLE 


• We are a manufacturer licensed by Sony Corporation. 

• Qnr disks are all 100% Tested and Certified Error Free 
with guaranteed Clipping Level. 

- Available products: 2HD, 2DD, video tape, CD jewelry box. 

- Our own brand MEGA, OEM or bulk pack are 
also available. 

• Duplicators & wholesalers are welcome. 


See us 
At 

COMDEX/ 

Las Vegas 94 
Nov 14-18 r 1994 
Lbb VegssAJSA 


YHC Cassette tnd. Ltd. 

75 Saintsbury Square, 

Scarborough Ont, 

Canada M1V3K1 

Tel: (416) 321-1179 
Fax: (416) 321-6451 


INMARK INDUSTRIAL LTD, 

1A Man Foong Industrial Bldg. 

7 Cheung Lee Street, Chai Wan, 

Hong Kong 

Tel: {052) 550-2203 Fax: {852) ©97-3700 


READ JAPANESE! 

Become fully literate in Japanese with KANJI 2045 
for Windows, a software-based study kit for learning to 
read Japanese, improve your career or do it for fun. 
Send a check or money order for Si 99 in U.S. Dollars. 
Free shipping worldwide. Write, call, or fax for more 
Information, 

Educational Software International 

272 Kaiaiau Street, Honolulu, Hawaii 95025 - 201 2 USA 

Phone 808-396-1161 FAX: 608-396-9231 


FREE COMMUNICATIONS 


Operate dial-up equipment with HO call or cabling costs: 
develop, demonstrate, test or teach anywhere - instantly! 
(Add value by bundling with your voice or fax modems) 

PORTABLE PHONE- LINE SIMULATORS 

$4279 


i (“K304") 
i hire From 


6-channet ISDN 
fi-channat ISDN 
Two-way Dial-t# (“Demo") 
One-way Dial-up (W) 

Fax Scanner (9 or IS Volts) 
GENEROUS QUANTITY DISCOUNTS 


£2850 
£370 

$169 £119 

$125 £79 

$45 £28 

DlSTRlBUTOftS WAITED 

FREELINK GoodThiitKing ^ 

+44(0)1044291003 Fax; 292B03 Visa 


Inquiry 684. 


Inquiry 688. 


UK MANUFACTURER OF LAN CARDS & 
UPS SEEKS DISTRIBUTORS - WORLDWIDE. 

HIGH QUALITY, EXCELLENT PRICING 

BTC COMPUTERS (UK) LTD 

TEL: {+44} 582 487878 
FAX: (+44) 582 26225 

Inquiry 693. 


LANS 


Little Big LAN 

The most flexible network 

* Peer to Peer LAN to 250 nodes 

* $75 total software cost, not per node! 

* Link via serial, parallel, or Modems 

* Also via El hernet or Arcnei r or m I xl 

* Typically only 40k ol RAM 

Information Modes 

017-357-333-9 > P-0- DraweT F, Dwitan TX 7620G 
Fax 017-302-7407 Order? B0O-623-7992 


Inquiry 694. 
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THE BUYER’S MART 


MEMORY 




IflWfif Prices 




SIMM 


i MEG 

1X9 

3 Chips 

S 35.50 

1MEG 

ixe 

& Chips 

$ 41 .SO 

4MEG 

4X9 

3CNps 

$ 149.50 

4MEG 

1X36 


$ 155.00 

16MEG 

4X3S 

Motherboard Specials 

CALL 

4flfi DX2 fifi 

VLB /W CPU 

$375.00 


MICROFOX 

Please call (or pries Us!, Quantity Discounts Available - 

CALL (212) 922-1374 Fax: (212) 922-1379 


Inquiry 695. 


NOTEBOOK PERIPHERALS 


Auto & Aircraft Power Adapters 

Batteiy adapters available la .power portable computers and 
printers. Proprietary desisns <rom Empire Enomeeimfl. through 
distribution,, or OEMs 

* Small package with high dficiency 

* Plugs between compiler and fighter receptacle (TZV anri 28V) 

* m 

* Designed and made in U3AI! 

RS422 Metises cards for PCMCIA. Custom adapter cards (or Texas 
Instruments and Toshiba rvotebooks 

Empire Engineering 

CaJitornto USA 

tel 305/543-2816 fax S05/543-2620 


Inquiry 696, 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE catalog 
1.800.622.3345 

ScETech it yarn- sours® lor die bos! value in somnific and 
technical software, More then 1250 products . 

1.312.472.0444 2231 H. Oyboum Aw. 

FAX 1.312,472.0472 Chicago. IL 60614 


Inquiry 697, 


SECURITY 


FIGHT PIRACY! 

★ The New EVERLOCK * 
SOFTWARE COPY PROTECTION 
New Option Board Safa-New Remote Fogislratfon 
New CPU LOCK-CD ROM LOCK and mrna 

* EVERKEY HARDWARE LOCKS * 

Az-Tech Software, Inc. 

Caff for a 201 East Franklin, Richmond. MO 640435 
FREE {816)776-2700 

Demo (BOO) 227-0644 FAX {bi 6) 77&-B3B3 


Inquiry 698, 


CRYPKEY SOFTWARE LICENSING SYSTEM 

"Hardware key-like protection without the hardware key n 

CrypKey is a sollwane protecti □ n tool, offering 

■ complete security from any disk copy program 

■ complete compatibility wtiti any MS DOS 
or MS WINDOWS 3 f baaed machine 

* complete invisibility - no disk key, no hanfwara key. 
less support calls 

* histe.nl disaster recovery 

CrypKey is a sales tool, allowing you to sell your program 

■ by increments - enable the options the customer 
purchased 

* by number of runs - E.p., sell ICICI calculations for $499.00 

* by time period - e.g... lease or demo your program 
tor 69 days 

CrypKey uses a numeric key that can be transmitted by phone 
or lax. Sell you r customers more options, more copies, more 
time or more runs instantly, |ust by making a telephone call. 
(Great tor overseas customers or distributors.} 

"NOW AVAILABLE FOR NETWORKS'* 

CRYPKEY IS PRODUCED BY KENONIC CONTROL- 
ENGINEERING AND SOFTWARE SINCE 1972 

Ktoottk Controls Limited * 7175-Wit Street South East • Catgari 
AShetta. Canada T2HZSS* (403) 258-0200 * fax: (403) 258-0201 


Inquiry 699, 


SECURITY 


THE ULTIMATE SOFTWARE SECURITY 

• STQF'CQPY family - UNCOflAfiLE Copy pralflditofi 
■ STOFVlEW software encryption 

• NETLIMlT network iieen&o metering 

• DOS, Windows, Macintosh, OS. 1 ?, support 

• No source code changes required - tor ANY gf our prod¬ 
ucts in ANY oryirgumanl 

• Dur produces deslroy ALL of our competilra-n 

• Call lor FREE demo disk, or lo discuss our products' 
MANY options 

SB I Computer Systems, Inc. 

14105 Heritage Lane, Silver Spring. MD 20606 

SfltyTRY-ABBI » 800N79-2224 * 3B1/B71 1&W - FJW:301/4flO T54S 


Inquiry 700, 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEL/SERIAL port, 
Couniers7Reat-Time-Clock. Multi-product/ 
feature licensing DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littteton. CO 801 £2 

(303) 770-1917 FAX: (303) 770-1863 


Inquiry 701, 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will fiwti to Facto*^, distribute. uni SNp Your 
Software!! From manuals and tiincJe-rs to makers and shippers 

LABELS * LABELS - LABELS 

For your diskettes, plain or custom pnmed 
do! matrix or laser primer.. , free samples 

•■•FREE CATALOG**- 
Hice & Associates 

8586 MonticEllo Dr,. West Chaster OH 45DG3 

Phone/Fax; 513-779-7977 


Inquiry 702. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog QS 

Call 708 390-7744 

or fax 708 390-9886 
PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 


Inquiry 703, 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats. much more! Designed lor 
trie PS/2* 1 , PC, XT,. AT or compatibles. 

PCs from $395 IAN version avai labte 

FREE 30 day trial 

Computer Keyes Tel: 2EW77&6443 

21929 Makah Rd, Fax: 206^79-7210 

Woodway, WA 98020 USA^ 800/356-0203 


SOFTWARE/EDUCATION 


DERIVE 0 NOW HALF-PRICE! 

DERIVE*, A Mathematical Assistant combines Hie 
power of computer algebra with the ease ol a menu, 
driven interface. It solves symbol to & numeric 
equations, and does calculus, trig, vector & matrix 
algebra and more. It is programmable, & plots in 2 & 
3D. Suggested list Price now only St25! 

Reg: MS-DOS PC compatible £ 512K, 

SOFT WAREHOUSE/ INC. 

3660 Waialae Ave. Ste. 304, Honolulu, HI 96016 

Ph: (808) 734-5801 Fax: (808) 735-1105 


Inquiry 704. 


SOFTWARE/ENGINEERING 


New Low Cost SPICE H 


* DOS, Alpha, Macintosh * Model Libraries, RF, Power 

* Windows & Windows NT * More Than 5000 pans 
‘ teStoCtA Real Time SPICE - Waveform Analysis 

- Analng/Mixed Simulation ■ FuH SPICE programs 

* Schematic Entry starting at $95. Complete 

■ Fitter Design systems, 559542585 

P.O. Box 71 0 San Pedro, CA 0Q73M710 
(3J0mW71Q, FAX (310)823-9558 

Call tor your Free Demo and Inlormatiort kit. 


ms, S595-I2585 

intusoft 


Inquiry 705. 


SAUNA: 3D THERMAL ANALYSIS 

• Models; RGBs, stacked plates, heatsinks, mulliboard 
enclosures- * All heal tran&ler modes: convection, 
radiation, conduction * Interactive menu-driven 

• Thermal parameters library • Fast "What if*: 
dimension, mat'l. finish, analyses * Easy to leam 8 use 

• IBM PC & Macintosh It 

Call or FAX for tree evaluation program 

Tatum Labs, Inc. 

12E7 N, Silo Ridge Drive, Ann Arbor, Ml 481 OB 

313-663-6810 FAX 313-663-3640 


Inquiry 706. 


SOFTWARE/GRAPHICS 


New Version! 

AituSoft Image format Library 5.0 

Programmers: Add support for 36 raster 
frle formats instantly! 

TIFF, JPEG, PCX, TABGA, DIB, OCX, GIF. BMP. 
WMF, PICT, WPG, EPS, Group 3. Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, UserData, CALS, ATT, CLP, XWD, 
IMG. IFF, SUN. XBM, ICO, IOCA, CX2. XPM, 
CUT, BrooktrouL, MAC. MSP. 

Guaranteed to read alt raster images in existence 
in the listed formatsf 

# Import, export, scanning, conversion, compression 
A Printing, display, image processing 

$ Supports all languages 

# Tax formats and multi-page images 
Rotate, zoom, stale, color reduction 

# Thumbnails, sharpen, special-effects 

4* Windows. NT, WinPro Gold 32. VBX. VBX32 

# Walcom, OS/2, MAC, UNIX, Clipper, FoxPm_ 

AccuSoft Corp, Call 800-525-3577 

Two Westboro Business Park WflStooro, MA OtSSl USA 

TEL (508) 896-2770 FAX (508) 898-9662 


Inquiry 707 + 


IMAGING 

developer toolkits 

What the experts say*** 

need top-notch rotor support, 
consider LEAD's terrific 24-bit toolkit ,' 

-Imaging tli^inr, March, 1944 

"We ctkrse LEAD'S (JPEG and CMP) compression 
technology ocer other mvtttnbte solutions for its image 
quality, ease of integration and sjieedperformance ." 

-Dr. Midi act Cow pi ami, Prreidenl A CF.O, Corel Carp, 

"...great compression without using the ‘lossy' 
techniques of other bigfreompresstan algorithms .' 

-PC March 15+1994 

LEADTOOLS is ihc choice of over 2,009 
developers including Corel, Sharp Electronics, 
Kodak, Xerox and Truevision. LEADTOOIrS bus 
the most functions, the most formats. Call today 
for complete information! 

JG dav risk fret tri«l - FREBfrmv di*k! 

1 - 800 - 637-4699 

Lead Technologies , Itic. * Charlotte, NC 28 2hl 
7trt-549-5552 • {Kax) 704-548-61*1 ■ CompuSerte, DO IZMttEET 


Inquiry 708. 
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SOFTWARE/GRAPHICS 


STATISTICS 


WINDOWS 


TG-CAD Professional v. 5.0. Windows/BOS 

Build me CAD application you want, the way you want, 
wilh Ihls new and exciting v. 5.0 of TG-CAD 
Professional. Includes TG-CAD 20, TG-CAD 30, TG- 
CAD DXF Translator & TG-CAD Draw. Comes as Win 
DLL. Win Lib A DOS Lib. Written In C, Available with 
or without source. 30 day guarantee. Free, 56 page 
Technical White Paper. Cali or write today. 

DISK SOFTWARE Inc. 

tD9£. Murphy Rid,, Plano, TX USA 750S4-1152 
Tel(2l 4) 423-72 BB 1 -800-635-7760 Fu (214) 423r72flS 


Inquiry 709. 


SIrlln s CAD ++ ENGINE™ 

* Programmers Toolkit supports Re ad/Write of 
AutoCAD DWG & DXF Fites. 

- Object oriented, modular, daiebaae-ftke access 
to CAD data. 

* View. Print, Plot, and Pick modules. 

* Available for C/C++ for DOS, Extended DOS, 
Windows, Sun,. Macintosh and other Unix systems. 

Sirlirr Corporation 

SB Orchard View Dr., LocdwKteny, NH 0GG63 USA 
Phone : {fittlf 437-0727 * Fax: (603) 437-6737 


Inquiry 710. 


SOFTWARE/SCIENTIFIC 


VT e X Scientific Desktop Publishing 

* Scalable Fonts * Font effects * Typeface customization 

* Equations * Tables ■ Graphics * Foreign languages 

* Multi-lingual spell S hyphenation * IDE * On-line help 
- Dos, Dos-32 and Windows v&rslons ■ From SI 99 

^TpX of Tomorrow-Notice Of AMS, March 1991 
Call row for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 11375 
To! (718) 575-1816 Fax (718) 575-8038 


Inquiry 711. 


EXPERIMENTAL DATA FITTING 

SCIENTIST™ Is the leader in experimental data 
fitting. Fit combi nations of user-defined algebraic 
and differential equations or laptace transforms- 
al$o splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $295. Model libraries also available. 
MicroMafh Scientific Software 
1-800-942-6784 Fax: (801) 943-0299 


Inquiry 712. 



Inquiry 713. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 

Wiiltl-Volra and Multi-Fax are camplstt development C toolkit's. to 
access all the r&atures lor mast voice and Fax. prtreessing boards 
avaiM today, It helps you write MULTRiNE VOICE (and/or) FAX 
APPLICATION In (monies.. Many example prmrams and libraries arc 
octivcrad wit h fully commerrtnrt source coda. VISA/MC Accepted. 
Multi-Voice for Dialogic, Rhetorex, or Pcweriine U: S599 
Multi’Voice for Single Line Watson Board,: $99 
Multi-Fax for CA5 (Into] SatiaFAXtion): $199 

ITI SOFTWARE 

Fax-On-Demand fgr information: (514) B35-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-B35-5945 


NCSS 5.x Series - $125 

Easy-to-use menus S. spread sheot Multiple regression, 
T-tests. AN OVA (up to to Hatters, rep. m-easurBS, 
OCWartance). Foracaating. Facidr, Cluster. & discriminant 
analysts. Nonparamatrtcs. Crosa Tabulation. Graphics: 
hietogreme, box, scatter, aid. Reade ASCH/LdLifi. Many nfiw 
add-on modules. 

NCSS 

329 North 1000 East, Kaysvilta, LiT B4Q37 

Phone: 801 -546-0445 Fax: 601-546-3907 


Inquiry 714. 


TESTING SOFTWARE 


PCTest 2.2 for Windows 

If you have a new PC or your PC Is about to run out of 
warranty, you need this. A new PC should he tested or burnt 
for 72 hri belore iTs soW. Bui no company does H, no matter 
what salesmen say. PCTesJ Is assigned to bum a PC and 
find potential problems In a few daye Ingfead of 3 to 12 
months later. $24.99 + $4 S&H (1st class mail). 

MC, Visa (expiration data needed), obedt. 

To Order: Fax la: (713) 974-0755 
or mall to: 

Hive Technologies Co. 

9951 Meadowgten si35, Houston. TX 77042 


Inquiry 715. 


UTILITIES 


PEN PLOTTER EMULATOR 

FPLOT turns ycur printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview - zoom. pan. Works with most 
CAD programs Supports most printers. Requires 
DOS 2.1 or higher. $119+S3 S&H VISA/MC/Chk/MO 

FPLOT Corporation 

24-16 Steinway St., Suite 605, Astoria, NY 11103 

718-54S-3505 


Inquiry 716. 


ZSORT 

Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 

Individual $20 Network $35 
One Site $100 Company $400 
Manual $10 

ZIPF AST Box 12238 

Lexington, KY 40581-2238 


Inquiry 717. 



inquiry 718. 


Version Control System 

Version Master - protect oriented version ooniroi todkli 
for MS Windows offers: 

* File revisions tracking capabilities * Support for shared 
and reusable code ■ Project history and management 
functions ■ File and project report generating capabilities 
■ Set cl tools for searching, comparing, editing - Multi user 
and netwoiK support 

SoftSystems 

P.O. Box 111, Bolton, Ontario, L7E5T1 Canada 
Phone: 9O3-057 hBSO 6 Fax: 905-S57-850B 

email: soflsysteio.cHg _ 


Inquiry 719. 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Cod®, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE, fn/8/1) 

217 - 792-3663 

Customer Service 415-261-4429 


Inquiry 720. 


MARKET TO EUROPE! 

The BYTE EURODECK offers you a 
unique opportunity to sell your computer 
products to BYTE's 50 k 0Q0 European 
Subscribers l 

Call Joseph for more info! 

( 603 ) 924-2533 


Inquiry 721. 


YOUR SALES MESSAGE 

about the special 
computer product or service 
that you provide 
belongs In print 

THE 

BUYER'S MART 

can help you reach computer 
professionals and produce valuable 
inquiries for your company! 

Call 

Margot Swanson 

for more information 

603 - 924-2656 

Fax: 603-924-2683 


Inquiry 722. 


International 

Marketers: 

Sell your computer products in one of 
the fastest growing markets today! 

Reach 78,000 LATIN AMERICAN 

BYTE READERS 

Now you can advertise in 
1, 2, or all 3 Latin editions of BYTE 

BYTE Mexico 
BYTE Brasil 
BYTE Argentina 

Give Liz at Global Ad-Net 
a call today for more info: 

603 - 876-4311 

Inquiry 723. 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No, 


Page No. Phone No. Itujttiry No. 


Page No. Phone No. inquiry No. 


Page No. Phono No. 



A 



61-62 

ABACUS SOFTWARE 

124 

600-451-4319 




e*L B1Q 

554 

ACORN COMPUTERS (SWTU 

81 

+44(6)223 254266" 

237 

ADAPTEC 

258 

800 034-2766 

523 

ADDA 

40 IS 27 

+886*2-2484276" 

03-64 

ADVANCED LOGIC RESEARCH 

63 

714-581-6770 

07 

ADVANCED MICRO DEVICES (NAJTM-1M 

806-222-9323 

202-203 

AERONICS. INC 

158 

512-256*2303 

313-314 

AGE LOGIC 

255 

619-455-8600 

06 

ALADDIN KNOWLEDGE SYSTEMS 

74 

B00-223-4277 

85 

ALADDIN KNOWLEDGE SYSTEMS 

212 

800-223-4277 

251 

ALTA RESEARCH CORP 

269 

000423 9535 

11 

AMERICA ONLINE INC (N.A.) 

128A-H 

B0CF827-4&95 

255 

AMERICAN ADVANTECH 

283 

eocFsoo-ssas 

293 

AMERICAN INFQ5CIENCE 

265 

512-440-1132 

* 

AMERICAN POWER CONVERSION 

32A-B 


63 

AMERICAN POWER CONVERSION 

32 33 

800-0CKWAPC 




Ctep1A2 

69-70 

AMERICAN SMALL BUSI NESS COMP 118 

918*325-7555 

275 

AMREL TECHNOLOGY. INC 

265 

9QG-&BAMPEL 

* 

APPLE COMPUTER INC 

tl 

800*305-3690 




PjiI 100 

239 

APPRO INTERNATIONAL INC 

256 

800427*5464 

210 

ARCADA (NA) 

71 

800*729*7894 

181-182 

ARISTO GRAPHIC SYSTEMS (INlTLJ 2DO 

4940*54747-111 

181-182 

ARISTO GRAPHIC SYSTEMS (U.S.) 

2W> 

800-631-7648 

553 

ARTISOFT UK (INTL|i 

71 

*44| D)753 55 48 99 

548 

ATMA TENDERING SYSTEMS SRL 4015 28 

+39-2-295-31350" 

217 

AT&T GLOBAL INFO SOLTN IN-A) 

37 39 

300-335^063 

538 

AVISON INC 

40IS 31 

*885-35-777017*" 

528 

AXIS COMMUNICATIONS {fVTL) 

B 

231 

+46*46136130*" 

315 

BADGER COMPUTER 

182 

800-3-BADGER 

* 

BEAME A WHITESIDE SAN (INTIS 

122 

000-463-6637 

165 

BEAME A WHITESIDE SW 

123 

000-463*6637 

278 

BEAME A WHITESIDE S AN 

267 

000-463-6637 

71-72 

BEST POWER TECHNOLOGY 

91 

0O0-356-57&4 




0x16184 

450 

BEX {MAj 

251 

800-895-4775 

7+74 

BORLAND INTERNATIONAL 

ai r i 

800-336-6464 




enl 8916 

MO 

BRADLEY ASSOCIATES LTD 

268 

+44*34+773160” 

210 

BUFFALO PRODUCTS 

200 

800-345-2356 


BYTE BACK ISSUES 240NE 2 

003*924.9261 


BYTE BACK ISSUES 249 PC 2 

600-924*8201 


BYTE BACK ISSUES {INTLJ 

BYTE DEMOGRAPHIC 

150 

603-924*9201 


QUESTIONNAIRE 96DM13 

BYTE EDITORIAL QUESTIONNAIRE 202 



BYTE EURODECK (INTLJ 

233 

603-92+2533 


BYTE READER 

100 



BYTE REPRINTS Z40PC 4 

603-924-2616 


BYTE SUB MESSAGE 

210 



BYTE SUB MESSAGE (INTLJ 

151 

603*924*9281 


c 


204 

CALIFORNIA PC PRODUCTS INC 

T54 

173 

CARDIFF SOFTWAHE 

200 

299 

CARROT COMPUTER 

264 

S52 

CENTRIC PMS BV 

40IS39 

501 

CHERRY 



M1KRQSCHALTER GMBH 4€lS 12*13 

75*76 

COLORADO MEMORY SYS 

IB 

308 

COMPAQ DESKPRO (N.A.) 

1S0-151 

502 503 

COMPEX INC 

40IS 17 

4W401 

COMPEX INC 

90OM 10 

77 

COMPUSERVE 

97 

* 

COMPUSERVE (HA) 

9SA-B 

at 

COMPUTER ASSOCIATES 

100*101 

90 

COMPUTER ASSOCIATES 

117 

221 

COMPUTER DISC WAREHOUSE 

236*237 

504 

COMPUTER FRIENDS 

40FS 24 

* 

COMPUTER PROFS' BK SQC (NA.l S32A-B 

* 

COMPUTER PROFS' BK 5QC (N A 

J 338 

505 

COMPUTER QUICK 

40 IS 14 

222 

COMPUTERLANE UNLTD 

244 


COMPUTING MC GRAW-HILL 

231 

310 

CONNER STORAGE SYSTEMS (N A. J 83 

296 

CONSOLIDATED SOFTWARE PROD 268 

* 

COPIA INTERNATIONAL LTD 

20B 

84 

COREL DRAW 3-4*5 

110 

83 

COREL SCSI PLUG N' PLAY 

142 


300 - 3^-4122 
BOO-85B-B755 
310-313-4540 
+31 71323 626 

+■40-9643-1#'206 
BOO-451-OBS7 
em751 
aao-345^5i& 
71+630-7302 
714-630-7302 
8D0*fi4&*8tSfl 
SOD -846 8199 
800225-5224 
depl 10306 
800-434-REAL 
depl 2B500 
8D0-9594CCW 
503 - 626-2291 

717-794-2191 
415 861-8330 
8OO&203462 
800 352 3566 
408-456-4500 
800-737*41763 
708*632*8896 
813-728-3733 
e*t28 
613-738-3733 
&KL2B 


62 

COREL VENTRUA 5 

21 

613-720-3733 




exL2& 

245-246 

COROLLARY 

242 

714-25O-40+0 

166 

CORPORATE DEVELOPMENT GMBH 89 

+49*711 *94^9*660" 

1ST 

CREATIVE LABS MC 

42-43 

800498-LABS 

03-86 

CTX INTERNATIONAL INC 

164-185 

909-585-8293*" 

67-88 

CURTIS INC 

164 

612-831-9512" 

508-507 

CYBEX CORP {INTLJ 

CIV 

205-430-4030" 

402*403 

Cysex core 1 

96DI11 

205-430-4030*" 

223*224 

CY0EX CQRP 

249 

205-430-4000*' 


D 



175 

DALLAS SEMICONDUCTOR 

119 

SCO-258-5061 

225 

DATALUX CORP 

238 

800-DATALUX 

568 

DATAPRO INTERNATIONAL (INTLJ 109 

+4+0928-773628’* 

40+405 

DATAPRODUCTS 

%DM 7 

BIS-887-8000 

302 

0ATA-TRAK, INC 

266 

800-453-3072 

226 

0ATATRQN1CS TECHNOLOGY 

256 

+886-2-782-0305" 

283-284 

DAVISON-WORTH CQRP 

266 

8Q0-66&-27D7 

558 

OECUS i TALLEY 




MANAGEMENT GRCUP 

248-PCl 



DELL COMPUTER CORP (N A) 

cm. CIV 

800-826-8260 

* 

DELL COMPUTER CORP (NA) 

64A-0 

800-826-8260 

89 

DELPHI INTERNET SERVICES 

182 

800-6954005 

9C-B1 

DEUEC/NSSI 

219 

000-99643? 1 

406-407 

DIOIBOARD 

96DMS 

BOO-756-ONJ7 

93 

OQITAL ALPHA SYSTEMS 

12*13 

900 DIGITAL 


DIGITAL STORAGE WORKS 

25 

800 STQRWGRK 

227 220 

DISTRI BUTED PROCESSING TECH 251 

800-322+378 

564*565 

DR HUGGLE 8 




PARTNER GMBH (IfTTLJ 

E 

223 

*40-241403117" 

94 

EASTERN SYSTEMS 

163 

508*366-3223 

526-527 

ECO (INTL) 

135 

*314930-22716" 

95 90 

EUASHIM MICROCOMPUTERS 

116 

813-744-5177 

294 

EMATEK GMBH 

267 

*49-221-329666” 

97 98 

ENSON1Q 

213 

6T0H547-89OB" 

544*545 

ERGOTRON EUROPE (INTL) 

37 

+3141 3047-773 

5D0-509 

EUTRON 

40IS10 

+38-35-692*229’' 

99*100 

EXABYTE COHP (NAJ 

F 

223 

800-EXABYTE 

540-641 

F iH SIMU LARONS 

40IS11 

+31 13 427516" 

510-811 

FAST HARDLOCK (BNTL) 

cm 

*49^9-53980020 

538 

F1NS0N 

40rS5 

*39-2-6698-7036 

524 

FIFtST INTL COMPUTER 

40tS 2 

+006-2-717-4500” 

229-230 

FIRST SOURCE INTL 

240-241 

714446-7750 

137 

FRAME TECHNOLOGY (N AJ 

77 

80O-U4FRAME 




fil 618 


G 



256 

GAMMA PRODUCTIONS 

258 

800-974 -2802 

* 

GATEWAY 20O0 

72A-H 

BO0-B46-2D5S 


GATEWAY 2000 

72K 

BO0-846-2D58 

« 

GATEWAY 2000 

73 

800-84&-205S 

257-258 

GENOV ATlQN, INC 

264 

7T4-B33-335S 

101-102 

GLENCO ENGINEERING 

1317 

800-562-2543 

103*104 

GLQBAUNK INC 

157 

B0O-255-5060 

285*206 

GRANITE DIGITAL 

264 

61 &471-6442 

76-79 

GHEENVIEW DATA 

67 

800466*3348 

512 

GREY MATTER LTD 

4015 16 

+44H)0) 364-53071 ** 

551 

GVC CORP (INTL) 

108 

*006-2-704-0338" 


H 



* 

HEWLETT-PACKARD 

31 

800*333-1333 




act 8464 

534-535 

HOCKWARE (INTU 

40IS 29 

919-30O-0616 

259 

HOOLEQN CORP 

265 

£60-63+7515 

T 06-1 06 

HORIZONS TECHNOLOGY 

127 

619-292-8331 

530 

HYPERSYSTEMS 

49)5 39 



I 


107 

IBM AS 400 (NA) 

6+55 

eoo IBM 6876 
fed 643 

108 

IBM POWER PC 

2-3 

000 POWER PC 

215-216 

ICONOVEX INC 

201 

000-943-029? 

247-248 

K5CINC 

257 

000666*5597 

109 

INTEGRAND RESEARCH 

166 

209651-T203 

■ 

INTEL CORP 

16*17 

80tH538r3373 

* 

INTEL CORP (NA) 

16A-6 

800*538*3378 

* 

INTEL CORP (N A) 

40A-D 

800*538*3373 

110*111 

INTERGRAPH 

167 

800*345*4858 

112-113 

INTERGRAPH (NA) 

135 

800+345-4856 

* 

INVEX COMPUTER SHOW 

208 


250 

POTECR 

266 

2164304001 

165-165 

ITERATED SYSTEMS 

■ 

106 

800437-2205 

231 

1 

JAMEOQ ELECTRONICS 

255 

800-8314242 


280 

JD INTL 

262 

+896-2-562-1697" 

* 

JDR MICRODEVICES 

261 

808-530-5000 

386-304 

JNL COMPUTER PRODUCTS 

K 

255 

808-203-5123 

261 

KILA 

263 

303444-7737 

115*116 

KINGSTON TECH 

205 

714435-2600 

514 

KUO FENG CORP 

40IS15 

+886*2*754*6458” 

297*290 

KURfO TECHNOLOGY, INC 

L 

269 

804433-771S 

249*250 

LA TRADE 

243 

800433*3728 

542-543 

LAM AM 

401S22 

505-393*5780 

282 

laguna data SYS 

266 

0CW-9St5*TAPE 

117 

iahey COMPUTER SYS 

155 

800-5484778 

400 

LANCAST 

9GDM S 

803-801-9860" 

537 

LANSOURCE 

4015 16 

+44-223-237778 

309 

LEXMARK 

140-141 

BOO-358-5B35 

515 

LIGATURE LTD 

40ES8 

+972*2-513553 

305 

LJIKKUVA SYSTEMS JNTL 

52 

916-678*0676 

516 

LOGIC PROGRAMMING ASSOC 

40IS 32 

+44-81*874*0449“ 

164 

LOGIC IELS ET SERV DUHEM 

M 

210 

+33149700455 

187 

MACON GMBH 

89 +4S-72*54*9-B3*29D M 

171-172 

MAG INNOVISIQN 

92*93 

800-827-3998 

517 

MAGIC / MSE 

4015 0 

+5(72-3-751-1901’’ 

555 

MANCHESTER EQUIP CO 246NE A-B 


555 

MANCHESTER EQUIP CO 

245NE 1 

516435-1189 

529 

MANNF5MANN TALLY 

4CH5 7 

++1-0620*527702 

188-189 

MARX DATENTECHNIK GMBH 

46 

+49-8403-1555 

518 

MEGADATA 

40IS 82 

518-589-6858“ 

241 

MICRO 200O 

239 

800*864*8008 

233-234 

MICRO SOLUTIONS COMP PROD 

243 

GO0-2SL5* 1214 

235*235 

MICRO SOLUTIONS COMP PROD 

245 

800-295*1214 

253-264 

MICROBOARDS 

265 

612-448*9300 

279*230 

MICROCAL SOFTWARE, INC 

259 

800-969*7720 

253-254 

MICRODATA 

247 

300-539-0123 

243-244 

MICRO-FNTERNATJQNAL, INC 

248 

800+967-5567 


MICROSOFTCORP 

8-9 

000-2404782 

awawY 


MICROSOFT CORP 

22-23 


119 

MICROSTAR LABORATORIES 

114 

206-453*2345 

120 

mhcroway 

115 

508-746-7341 

164 

MINICOW t CLASSNET VIDEO 

155 

+972-2-837578” 

129*127 

minuteman 

53 

214446-7383 

B19-520 

MWUTEMAN 

■101B 25 

214446-7363 

531-532 

MFTAC INTL CORP (INTL) 

180 

+006*2-5018231 

207 

MYSTIC SOFTWARE 

N 

207 

600-^7-0426 

12M22 

NANAG USA CORP (NA) 

79 

310-325*520? 

265 

NATIONAL INSTRUMENTS 

267 

512-794-0100 

232 

NEVADA COMPUTER 

260 

600*982-2925 

567 

NEW ARE 

748NE3 

800-2-NEWARE 

123 

NSTL 

221 

810-941*9600 

* 

NYNEX MOBILE GOMMNCTNS 24BNE 4A-B 

500+990-DATA 

556 

NYNEX MOBILE COMMNCTNS 

O 

248NE 4 

soo-gga-DATA 

206 

OBJECTS. INC 

218 

508*777-2800 

54$ 

OOE GRAPHICS 

4015 21 

+31 140 56 8018" 

124-123 

OCEAN ISLE SOFTWARE 

133 

800-677-6232 

518 

OLIVETTI 5, PA (INTI) 

33-39 



OLIVETTI SPA 

641SA-H 


525 

ON TIME MARKETING 

401S 26 

+49-40437472 


OSBORNE MCGRAW-HILL 

P 

172-178 

800-822-0158 

252 

PACIFIC COAST MICRO 

259 

819*581.0040 

12fi 

PASSPORT DESIGNS INC 

227 

418*728*0280 

129-130 

PC POWER A COOLING 

57 

800*722*6355 

iai 

FERsonriNC 

125 

Q0O-363-5283 

256 

PERSONAL TEX 

267 

800-003-7906 

182 

phar lap SOFTWARE INC 

171 

617-681-1510 

568-569 

PHILIPS LM5 

40)5 23 

719-5934105 

521 

PHILIPS MONITORS (INTL) 

34-55 

+3140-73*63-20 

183-184 

PINNACLE MICRO 

7 

714-727-3300 

185 

PKWARE INC 

148 

41+354*8699 

190*199 

PLEXTOR 

44 

8M-4PLEXTOR 

211-212 

POLYGON GMBH DATA SYSTEMS 

its 

+49*521*98813122" 

138 

POPKIN SAN A SYSTEMS INC 

139 

212-571*3434 


POWERSOFT CORP (NA) 

80A-B 


174 

POWERSOFT CQRP (NA) 

01 

800-395-3525 

559 

FRIMAX aECTHQNlCS 

24SPC 3 

+38B-2-09S3073 

118 

PROGRAMMER'S PARADISE 

04*85 

908-389-0227" 

16+170 

PRQXIMA CORP 

15 

610457-5500 

295 

P E. LOGIC CORP 

262 

800-345-SCSI 
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YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response , fax to 1-413-637-4343! 


1. For FREE 
Droduct 
nformation 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1413 - 6374343 . 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 




following p 



Fill out this coupon carefully. Please Print 


\ Name 


Title 


| Company 

i -- 

f Address 


A. What is your primary job 
Functlon/pnlnclpal area of 
responsibility? (Check one} 

1 j MISOIP 

2 J Program mflf/SysiwTia taafysl 

3 P Adnirrflratm'ManagsnMrM 


6 □ Cttisr 

B. Whal Is your level of management 
responsibility? 

7 □ Senior levai J) □ Professional 


D, What operating systems are you 
currently using? (Check all that apply} 

*20 PGWS-OQS 15 U Unix 

13 J DOS + Windows 10 LI UIjkOS 

14 J OSZ 17 LI vax/vms 

£ For how many people do you 
influence the purchase of hardware 
or software? 

tea 1-25 20 J 5f-» 

ISP 2S-50 21 P too or mow 


j 

! 



Courlry 


Fa* 


Code C. Are you a reseller (VAR, VAD, 
Dealer, Consultant}? 

fOP Yea ttP IWj 


October 1994 \929799\ 


Inquiry Numbers 60-246 


inquiry Numbers 247-433 


Valid until December 37* 1994 


1 ro 

if 

62 

m 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

247 

240 

249 

250 

251 

202 

253 

254 

255 

250 

257 

250 

259 

200 

261 202 263 

77 

7B 

79 

80 

01 

02 

03 

04 

85 

86 

87 

88 

m 

90 

91 

92 

93 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

276 

276 

277 

278 279 260 

i 94 

95 

96 

97 

98 

99 

m 

101 

102 

103 

104 

105 

106 

107 

106 

109 

110 

28t 

202 

283 

204 

285 

286 

207 

280 

2S9 

290 

291 

292 

293 

294 

295 296 297 

■ Iff 

11? 

113 

114 

115 

116 

117 

110 

Its 

120 

121 

122 

123 

124 

125 

126 

127 

298 

299 

m 

301 

302 

303 

304 

305 

306 

307 

306 

309 

310 

311 

312 313 314 

i 128 

129 

130 

131 

132 

133 

134 

135 

138 

137 

138 

139 

140 

*41 

142 

143 

144 

315 

315 

317 

316 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 330 331 

i 145 

T46 

147 

140 

149 

153 

151 

152 

153 

154 

155 

156 

157 

150 

159 

160 

161 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

345 347 340 

i 162 

163 

164 

165 

166 

167 

168 

169 

170 

17T 

172 

173 

174 

'• : n 

176 

177 

178 

349 

350 

351 

352 

353 

354 

355 

356 

057 

358 

359 

360 

301 

m 

303 364 365 

: 179 

160 

101 

102 

103 

184 

185 

188 

107 

108 

189 

190 

191 

192 

193 

194 

195 

366 

55? 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 301 382 

: iso 

197 

196 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

383 

m 

ass 

308 

307 

308 

*380 

390 

391 

m 

393 

394 

395 

396 

397 398 399 

: 2i3 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 415 410 

J 230 

231 

232 

233 

234 

235 

238 

237 

230 

239 

240 

241 

242 

243 

244 

245 

246 

417 

418 

419 

420 

421 

422 

423 

424 

425 

m 

427 

428 

429 

,:30 

431 432 433 

inquiry 

Numbers 434^620 











Inquiry 

Numbers 621-807 









: 434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

446 

446 

447 

448 

449 

450 

621 

522 

623 

624 

625 

026 

627 

020 

629 

630 

631 

632 

533 

634 

635 630 637 

j 451 

452 

453 

454 

455 

456 

457 

450 

459 

460 

461 

462 

463 

464 

465 

466 

457 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

650 

651 

652 653 654 

: 488 

tm 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

401 

402 

403 

404 

665 

658 

657 

650 

659 

660 

601 

862 

553 

554 

665 

668 

667 

868 

569 670 071 

i 485 

486 

487 

40B 

489 

490 

491 

492 

493 

494 

495 

496 

497 

490 

490 

500 

501 

672 

573 

674 

675 

676 

677 

67B 

679 

600 

601 

602 

083 

004 

685 

080 687 668 

i 502 

503 

504 

505 

506 

507 

500 

509 

510 

511 

512 

513 

514 

515 

516 

517 

51B 

669 

690 

691 

692 

893 

694 

695 

696 

697 

698 

699 

700 

701 

702 

70S 704 705 

i 519 

.520 

521 

522 

523 

524 

525 

526 

527 

520 

520 

530 

531 

532 

533 

534 

535 

706 

707 

70S 

709 

710 

711 

712 

713 

714 

ns 

716 

717 

718 

719 

720 721 722 

i 536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

723 

721 

725 

726 

727 

726 

729 

730 

731 

732 

733 

734 

735 

738 

737 736 739 

553 

554 

555 

556 

557 

55B 

559 

560 

561 

562 

563 

564 

565 

566 

567 

560 

569 

740 

741 

742 

743 

744 

745 

746 

747 

748 

m 

750 

751 

752 

753 

754 755 756 

i 570 

571 

572 

573 

574 

575 

570 

577 

578 

579 

580 

581 

502 

503 

504 

585 

506 

757 

750 

759 

76D 

761 

762 

763 

764 

765 

760 

767 

760 

769 

770 

771 772 773 

i 507 

588 

589 

590 

591 

592 

593 

564 

595 

596 

597 

590 

599 

600 

601 

602 

603 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

704 

765 

766 

787 

708 70S 790 

3 604 

605 

606 

607 

808 

boo 

610 

611 

612 

613 

614 

515 

616 

617 

618 

619 

620 

791 

772 

793 

794 

795 

796 

797 

798 

799 

801 > 

801 

802 

003 

604 

805 506 807 

\ Inquiry 

Numbers 906-994 











inquiry 

Numbers 995-1159 









| 800 

009 

BID 

011 

B12 

813 

814 

015 

m 

017 

818 

019 

020 

021 

022 

823 

824 

995 

996 907 9 

m 

999 

1000 

1001 

1002 

1003 I0W 1005 1006 

1007 1008 1009 

■ 825 

026 

827 

028 

029 

830 

831 

032 

633 

634 

835 

836 

637 

638 

839 

840 

841 

1010 

1011 1012 1013 1014 

1015 

■mi} 

1017 

1018 1019 1020 1021 

1022 1023 1624 

3 842 

843 

844 

045 

046 

847 

848 

049 

S50 

S51 

052 

053 

854 

055 

056 

857 

850 

1025 

1026 1027 1028 1029 

1030 

1031 

1DS2 

1033 T034 1035 1036 

1037 1 038 1039 

3 859 

B&O 

861 

062 

663 

864 

885 

066 

007 

068 

869 

070 

071 

072 

073 

074 

875 

1040 

1041 1042 T043 1044 

1045 

1046 

1047 

1048 1049 1060 1051 

1052 1053 1054 

! 876 

077 

878 

079 

000 

881 

882 

003 

864 

605 

866 

667 

806 

m 

090 

BUI 

832 

7055 

1056 1057 1059 1059 

1060 

1061 

1062 

1063 1064 1065 1066 

1067 1060 1069 

; 893 

894 

895 

m 

097 

888 

899 

900 

901 

902 

903 

904 

905 

906 

907 

90S 

909 

T070 

107) 1072 1073 1074 

1075 

1076 

1077 

1078 1079 1D©a 1081 

1082 1083 1084 

i 910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

IQBS 

1088 1087 1088 1089 

1090 

1091 

1092 

1093 1094 1095 1096 

1097 1098 1099 

3 927 

920 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

841 

942 

943 

1100 

1101 1102 1103 1104 

1105 

1106 

1107 

1106 Hoe mo mi 

1112 1113 1114 

3 944 

945 

946 

947 

940 

949 

950 

951 

952 

953 

954 

955 

956 

957 

868 

9S9 

960 

1115 

1116 1117 1110 1119 

1120 

1121 

1122 

1123 1124 1135 1126 

1127 1128 1129 

! 961 

962 

963 

964 

965 

968 

967 

968 

969 

970 

971 

972 

973 

974 

975 

970 

377 

1130 

113t 1132 1133 1134 

1135 

1136 

1137 

1139 H38 1140 1141 

1142 1)40 T144 

■ 978 

07'} 

980 

901 

982 

983 

904 

985 

986 

807 

90S 

089 

990 

991 

992 

993 

994 

1145 

1146 1147 1146 1149 

1150 

1151 

1152 

1153 1154 1155 T156 

1157 1158 T159 


Inquiry Numbers 1160-1324 


nee 

1161 

1162 

1163 

1154 

1105 

1156 

1167 

1166 

1109 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1178 

1179 

1180 

1181 

1182 

1183 

1184 

1185 

1188 

1187 

1188 

1189 

{ 1190 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1198 

1199 

1200 

1201 

1202 

1203 

1204 

\ 1205 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

■ 1220 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

: 1235 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1248 

1249 

\ 1250 

1251 

1252 

1253 

1254 

1255 

1256 

1257 

1258 

1259 

1260 

128) 

1282 

1263 

1264 

i 1265 

1266 

1267 

1260 

1269 

1270 

1271 

1272 

1273 

1274 

1275 

1276 

1277 

1270 

1279 

1 1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1268 

■200 

1290 

1291 

1292 

1293 

1294 

■ 1295 

1296 

1297 

1298 

1299 

1300 

130 T 

1302 

1303 

1304 

1305 

1306 

1307 

1308 

1309 

i 1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 


Inquiry Numbers 1325-1489 


1325 

13 as 

1327 

1328 

1329 

1330 

1331 

1332 

1333 

1334 

1335 

1336 

1337 

1330 

1339 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1348 

1349 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1358 

1359 

1360 

1361 

1362 

1363 

1364 

1365 

1366 

1367 

1366 

1369 

1370 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

1370 

■ 37^ 

1380 

1301 

1302 

1303 

1304 

1386 

1386 

1367 

1386 

1389 

1390 

1391 

1332 

1393 

1394 

1395 

1396 

1397 

139B 

1399 

1400 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1408 

1400 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1410 

1410 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

1420 

1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

3448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1456 

1457 

1456 

im 

1460 

1461 

1462 

1463 

1464 

1465 

1466 

1467 

1468 

1489 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 

1479 

1480 

1481 

14S2 

1483 

1484 

1485 

' 406 

1487 

14881409 


: 

i 


t 

\ 


Product Category 
Information 

Circle the numbers below for 
additional information on the 
products you're Interested In. 

Hardware 


Accessones/Supplies 1 

Add-m Boards 2 

Bar Coding 3 

Communlcations/Networltlng 4 
Computer Systems 5 

Data Acquisition 6 

Diagnostic Equpnenl 53 


Disks A Optical Drives 

7 

Dekettes/Oupicatore 

0 

Fax floards/Madtines 

9 

Graphics Tablete/Mice/ 


Pen Input 

10 

Keyboards 

11 

LAN HanJwere 

12 

Laptops A Notebooks 

13 

Mail Order 

14 

Memofy/Chips/Upgjades- 

15 

Miscellaneous Hardware 

16 

Modams/MulHplexorB 

17 

Monitors A Terminate 

18 


Muilimedia/CD-RQWI 19 

Rnnters/Plotters 20 

Programmable Hardware 21 

Scannera/OCR/DigHjzers 22 

Security 52 

Tape Drives 23 

U PS/Power Management 24 

Software 

Business 25 

CAD/CAM 26 

Cdmmun icattans/NfitworWng 27 
Data Acquisition 23 

Database 23 


Educational 30 

Engineenng/Scientific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mall Order 35 

Mathematical/Statistical 36 

Miscellaneous Software 37 

On-Line Services 38 

Operating Systems 39 

OS/2 54 

Programming Languages/ 

Tools 40 


Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unto 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Books/PubUcatioos 

49 

Recruitment 

50 

Miscellaneous 

51 




























11II •• 1111111111aii111111111111II11111II11 • 111 


YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


y 73 30 

cx o m 



See reverse side 
for card. 


1. For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 

a 

2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1 - 413 - 637 - 4343 , 



5 

: 




: 

i 

Place 

Postag 

Here 

: 

3 

3 

i 

<D 

3 

3 

j 

i 


3 

\ 

a 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
























if 


YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


Hrmation on the followint 


1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
t-413-637-4343. 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 


Fill out this coupon carefully. Please Print 


A, What Is your primary job 
tunctkm/princlpal area of 
responsibility? {Check one) 

1 □ MISW 

2 □ PtOgrarranBr/SySTtimB Analyst 

0. What operating systems are you 
currently using? {Check all that apply) 

12 □ PCWI5-DQ5 15 □ Unix 

13 □ DOS + Wfeu&wg lea MtfQS 

na OS/2 17 □ VAXTVMS 

E. For how many people do you 
influence the purchase Of hardware 
or software? 

Name 



Tlue 



A J SaJEB/Markeilriy 

5 □ Engineer,' Scier.lis: 

Company 



0 □ Ottw 

B. What is your level of management 
responsibility? 

7 U SemoMevoi a J Prolssskmal 

a U Middle-law: 

■S J 1 -25 30 □ 51-00 

Ifl Li 2S-&Q 31 U IDOormoro 

Address 




Oty 

Country 

Code 

C Are you a reseller {VAR, VAD, 



Phone 








FfiJ< 







Inquiry 

Numbers 60-24€ 











50 

81 

62 

63 

64 

65 

q6 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

5? 

S3 

64 

85 

66 

87 

88 

89 

90 

01 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

t05 

106 

107 

108 

139 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

’ :>1 

135 

136 

137 

138 

139 

140 

141 

142 

143 

' 44 

145 

146 

147 

148 

149 

150 

15T 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

m 

166 

i67 

168 

-60 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

:84 

i*5 

186 

187 

188 

189 

100 

IB1 

192 

193 

194 

195 

195 

137 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

218 

213 

214 

215 

216 

21? 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

238 

231 

232 

233 

2J4 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

Inquiry 

Numbers 434-620 











434 

485 

436 

437 

436 

439 

440 

441 

442 

443 

444 

445 

446 

447 

440 

440 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

(74 

475 

476 

477 

478 

479 

400 

481 

482 

403 

484 

485 

486 

487 

488 

409 

490 

491 

492 

493 

494 

495 

406 

497 

498 

499 

500 

581 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

S24 

525 

526 

527 

528 

SgS 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

540 

549 

560 

551 

552 

553 

554 

555 

556 

557 

558 

55G 

5&0 

561 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

570 

579 

580 

581 

582 

583 

584 

585 

580 

587 

588 

589 

5SD 

59t 

592 

593 

594 

595 

596 

507 

508 

500 

606 

601 

602 

803 

604 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

620 

Inquiry 

Numbers 808-994 











m 

809 

910 

an 

812 

013 

014 

015 

810 

817 

018 

810 

820 

821 

022 

823 

824 

825 

826 

027 

829 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

830 

040 

841 

842 

843 

tm 

845 

846 

047 

848 

049 

850 

851 

852 

053 

854 

B55 

856 

857 

850 

959 

860 

861 

862 

B63 

864 

065 

006 

867 

858 

069 

870 

071 

872 

873 

874 

875 

B78 

fl77 

078 

879 

880 

681 

882 

883 

884 

885 

886 

887 

886 

800 

800 

801 

892 

893 

BS4 

895 

696 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

90S 

909 

910 

911 

912 

913 

914 

915 

9t6 

917 

918 

919 

920 

921 

922 

923 

924 

025 

929 

927 

926 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

042 

943 

944 

945 

946 

947 

946 

949 

966 

951 

952 

953 

954 

955 

956 

957 

956 

969 

960 

961 

962 

963 

964 

965 

966 

967 

966 

969 

970 

071 

972 

973 

974 

075 

076 

977 

970 

979 

980 

081 

982 

983 

984 

985 

986 

987 

908 

989 

9S0 

991 

992 

993 

994 

Inquiry 

Numbers 1160-1324 












Dealer, Consultant)? 


id i 

J Yss 



tiq 

No 



October 

1994 


1 929799 | 

Inquiry 

Numbers 247-433 



Valid until December 3t 1994 

247 

248 

240 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

an 

262 

263 

264 

265 

266 

267 

260 

260 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

201 

282 

203 

204 

£85 

206 

207 

288 

289 

290 

291 

202 

293 

294 

205 

295 

297 

208 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

310 

310 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

836 

337 

338 

330 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

051 

352 

353 

354 

355 

356 

367 

358 

359 

360 

361 

362 

363 

364 

305 

366 

367 

368 

369 

376 

371 

372 

373 

374 

375 

376 

377 

378 

370 

380 

381 

3S2 

383 

384 

385 

386 

307 

388 

389 

396 

391 

392 

303 

394 

395 

306 

397 

308 

309 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

420 

429 

430 

431 

432 

433 

Inquiry 

Numbers 621-807 











621 

622 

623 

624 

625 

626 

627 

620 

629 

630 

631 

632 

633 

634 

635 

630 

537 

638 

639 

640 

641 

642 

643 

i 

645 

646 

647 

648 


650 

651 

652 

653 

654 

655 

656 

657 

658 

650 

560 

051 

682 

663 

664 

665 

666 

667 

660 

669 

67D 

071 

S72 

673 

674 

675 

870 

877 

678 

679 

680 

681 

682 

683 

684 

685 

686 

6B7 

600 

609 

6oa 

691 

602 

693 

6H4 

60S 

696 

607 

690 

690 

700 

701 

702 

703 

704 

705 

700 

707 

708 

TOO 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

740 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

750 

760 

761 

762 

763 

764 

765 

766 

767 

768 

768 

770 

771 

772 

773 

774 

775 

776 

777 

770 

779 

780 

781 

702 

703 

704 

785 

786 

787 

788 

789 

790 

791 

792 

793 

704 

795 

796 

797 

798 

700 

800 

GDI 

002 

803 

804 

005 

806 

007 


inquiry Numbers 995-1159 


995 

090 

997 

999 

999 

1000 

1061 

ioae 

1003 

1004 

1005 

1006 

1007 

1000 

1609 

iota 

1011 

1012 

1013 

1014 

1015 

1610 

1617 

1010 

1019 

1620 

1021 

1022 

1023 

1624 

102S 

1026 

1027 

1020 

1029 

1030 

1031 

1032 

1033 

1034 

1036 

1036 

1007 

1008 

1039 

1046 

1041 

1042 

1043 

1044 

1045 

1046 

1047 

1040 

1049 

1050 

1051 

1052 

1053 

1654 

1065 

1056 

1057 

1050 

1059 

1060 

1001 

1062 

1063 

1064 

1066 

1066 

1067 

1060 

1669 

1076 

1071 

1072 

1073 

1074 

1075 

1676 

1077 

107B 

1079 

1080 

1081 

1002 

1063 

1004 

1085 

1006 

1087 

1088 

1089 

1090 

1091 

109? 

1093 

1094 

1695 

1096 

1097 

1090 

1099 

1106 

1101 

1162 

1103 

1164 

1105 

1106 

1107 

1168 

1169 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1110 

1119 

1120 

1121 

1122 

1123 

1124 

1125 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1135 

1138 

1137 

1136 

1139 

1140 

1141 

1142 

1143 

1144 

1145 

1146 

1147 

1148 

1149 

1156 

1151 

1152 

1153 

1154 

1155 

1158 

1157 

1150 

1159 


Inquiry Numbers 1325-1489 



1160 

1161 

1102 

1163 

1164 

1105 

1166 

1187 

1160 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1178 

1179 

1180 

1181 

1162 

1183 

1184 

1185 

1186 

1187 

1180 

1189 

1196 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1190 

H99 

1200 

1201 

1202 

1263 

12W 

1205 

1200 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1210 

1219 

1220 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1Z3t 

1232 

1233 

1234 

1235 

1230 

1237 

1230 

1238 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1248 

1249 

1256 

1251 

1252 

1253 

1254 

1255 

1256 

1257 

1250 

1259 

1280 

1261 

1252 

1263 

1264 

1265 

126S 

1267 

1268 

1269 

1270 

1271 

1272 

1273 

1274 

1275 

1276 

1277 

1276 

1279 

1280 

1201 

1202 

1283 

1284 

1206 

1206 

1207 

1288 

1209 

1290 

1291 

1292 

1293 

1284 

1295 

1296 

1297 

1298 


1300 

1301 

1302 

1303 

1384 

1305 

1300 

1307 

1300 

1309 

1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

1320 

1821 

1322 

1323 

1324 


1325 

1326 

1327 

1320 

1329 

1330 

1381 

1332 

1333 

1334 

133S 

1336 

1337 

1338 

1339 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1348 

1349 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1358 

1359 

1360 

1361 

1362 

1363 

1364 

1385 

1368 

1367 

1366 

1369 

1370 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

1378 

1379 

1380 

1361 

1302 

1303 

1384 

1305 

1366 

1307 

1383 

1389 

1390 

1391 

1392 

1393 

1394 

1385 

1395 

1397 

1390 

1398 

1400 

1401 

1402 

1403 

14&4 

1405 

1406 

1407 

1408 

1409 

1416 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

1426 

1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1456 

1457 

1458 

1469 

1460 

1461 

1462 

1463 

1484 

1465 

1466 

1467 

1460 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1478 

1479 

1480 

148! 

1482 

1483 

1434 

I486 

I486 

1407 

I486 

1489 


Product Category 
information 

Circle the numbers below for 
additional information on the 
products you're interested In, 


Hardware 

Accessories/Supplies 1 

Add-tn Boards 2 

Bar Coding 3 

Cammunic&tjans/NetwOrkihg 4 
Computer Systems 5 

Dale Acquisition 6 

Diagnostic Equipment 53 


Disks i Optical Drives 7 

Diskettfi^DuplIcatafs 8 

Fate Boards/Machlnes 9 

Graphics Tablefs/Miea/ 

Pen Input 10 

Keyboards 11 

LAN; Hardware 12 

Laptops & Notebooks 13 

Waif Order 14 

Memory/Chrp5/Up9rade& 15 

Miscellaneous Hardware 16 

Modems/MuHrplexcirs 17 

Monllors & Terminals 18 


Multlmedia/CD-ROM 

19 

Printers/Plotters 

20 

Programmable Hardware 

21 

Scanners/OGR/Digilizers 

22 

Security 

£2 

Tape Dnves 

23 

UPSyPoww Managemwl 

24 

Software 


Business 

25 

CADCAM 

26 

Communicalions/Nelworking 27 

Data Acquisition 

28 

Database 

29 


Educational 3D 

Enginsaring/SciertifiC 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

MaWiemattcal/Slaiisiical 35 

Miscellaneous Software 37 

On-Line Services 38 

Operating Systems 39 

OS/2 54 

Programming Languages/ 
Tods 40 


Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Ullitite 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Publlcations 

49 

Recruitment 

50 

Miscellaneous 

51 
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YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions “A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 























YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


inquiry No. 

Q 

Page No. 

Phone No. 

267 

QUAL3TAR CORF 

268 

800-4^-0680 

213-214 

QUARTON USA 

217 

800-520-0435 

136-139 

OUATECH INC 

R 

234 

800*5534170 

140 

RAfNBQW TECHNOLOGIES 

59 

800-652-5569 

291-292 

HCI 

262 

900-374-4072 
ml 71 

560-501 

RECOGNITA (INTL) 

S3 

+36-1*2010925 

238 

RECOKTEC jnc 

253 

000-729-7654 

268 

RHETOREX, JNC 

263 

4OB-37D-D08T 

209-201 

ROBERTSON ^CARUSO & ASSOC 

45 

404-512-0500 

141-142 

ROSE ELECTRONICS 

5 

218 

300-333-9343 

143-144 

SAMTRDN DISPLAYS INC (N.A) 

152 

310-602-6425 

53S 

SAMTRON (INTI) 

79 

+46 5196403629"" 

209 

SANGOMA TECH JNC 

253 

B0Q-3BB-2475 

175-177 

SCEFTRE TECHNOLOGIES 

17 

000-708-2670 

270 

SEALEVEL SYSTEMS INC 

202 

803-843-4340 

145 

SEQUITER SOFTWARE INC 

129 

40G437-2410 

289-294 

SHAFFSTALL CORP 

286 

800-240-3475 

281-262 

SIGMA TECH SOFTWARE 

258 

81M53-6132 

* 

SILICON GHAPHICS (INTL) 

215 

415-940-4337 
ext tell 

* 

SILICON GRAPHICS (N A) 

215 

800-000*7441 
ext B2T1 


Inquiry No. 

Page No. 

Phone No. 

114 

SMILE INTERNATIONAL INC (NA) 167 

800-253-2E72 

207-208 

SMITH MICRO SYSTEMS 8 SW 

206 

714-362-2345 

178 

SOFTAflC 

209 

905-4 T5-7151 *" 

316 

SQFTBLOX, INC (INTL) 

131 

404492-reoe 

315 

SOFT6LOX, INC (MA) 

131 

800434-0202 

148 

SOFTWARE SECURITY 

102 

203-668-3932*' 

552-563 

SOLID COMPUTER GMBH (INTL) 

152 

+48-09*3159146 

305-306 

SOUND MINDS TECH 

268 

000532-7070 

147 

STATSOFT 

107 

916-583-4149 

148-149 

SYSTAT INC 

165 

700-364-5670 


T 



271 

TALKING TECHNOLOGY INC 

263 

800-685-4884 

150 

TEKTRONIX 

61 

800^35-6100 




ext 1019 

151-152 

TEXAS INSTRUMENTS 

189 

80M1-TEXAS 

277 

T1EPIE ENGINEERING 

254 

+31*5106*704" 

153 

TOSHIBA AMERICA INC 

190-191 

000457-7777 

154-1 Si 

TOUCHSTONE SOFTWARE 

138 

714-969*7746 

530 

TRAVELING SOFTWARE (INT*L) 

107 +44-(0)1734 B2B03O 

270 

TRI VALLEY TECHNOLOGY INC 

203 

510447-2030 


u 



547-548 

UNISALES 

IMS 26 

508-3&3-57BO 

156-157 

UNLIMfTED SYSTEMS 

214 

619622-1400 

* 

UNIXWOFtLD 

96 DM 16 



V 



272 

V1DEX, INC 

262 

503-750-0521 


Inquiry No. Pago No. Phono Wo. 


150-159 

VIEWSONIC 

69 

909-889-7976 

533 

VOCALTEC LTD (INTL) 

151 

+972-9-562121 

301 

V.M.IC- 

264 

800-322-3616 


W 



522 

WALKER. RICHER & OUlNN (INTL) 

77 

206-217-7100 

160 

WATCOM C/C++ DEVELOPMENT SYS 149 

519-036-3700 

161 

WATCOM VX-HEXX OS4? 

29 

519-886 3700 

409 

WAVE TECHNOLOGIES INI 960M 20 

800*628-2050 

105 

WIBU (INTL) 

89 

+40-721-931732S" 

185 

WIBU (N.A ) 

89 

301 -570-3497 

183 

WINBOOK COMPUTER CORP (NA) 

ISO 

601-293-1639 

273 

WJNTEK COflP 

268 

000-742-6809 

* 

WORDPERFECT t 




NOVELL APPLICATIONS OHOUP 

48-49 

000-626-2615 

240 

WORLDWIDE TECHNOLOGIES 

254 

215-922-0118” 


Y 



209 

YUAN YUAN ENTERPRISE CO LTD 

220 

+866-2-726-8845” 


z 



102 

ZENITH DATA SYSTEMS 

26-27 

800-841-5801 




Ml 5121 

1E3 

ZEOS INTERNATIONAL 178-179 

800*554*5226 

274 

Z-WORLD ENGINEERING 

256 

916-757-3737 

41 (Mil 

ZYXEL USA 96DM 9 

734-693-080S 

* Correspond directly wish company. 

" Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 

David B. Egan , Publisher, One Phoenix Miff Lana, Peterborough, NH 03458, Tel {603} 924-2678. Fax; (603) 924-7620 

Diane Liaberm&n, Director, Inside Advertising Sales. One Phoenix Mill Lane. Peterborough, NH 0345$ r Tel. (603) 924-2518, Fax : (603) 924-2683 


NEW ENGLAND 

ME, NH r VT, MA, Rl, CT, ONTARIO 
CANADA & EASTERN CANADA 
Sanford L fitoEfi (617) 860-6344 
PgjripiB Pay™; ($03} 924-2654 
Mc^^mr-l-lill PublicglDOng. 

24 Hartwell Avenue 
Lsxinglan, MA 02173 
FAX: (SI 7) 660-6899 

EAST COAST 

NY, NYC.NJ, DE.PA 

Kirn. Non'is (212) 512*2845 

Jonathan Sawyer (BIB) 924-2655 

McGraw-Hill Publication's 

1221 Avenue qf Americas—2B1h Floor 

New York. NY 10020 

FAX: (212) 512*2075 


SOUTHEAST 

NC. SC. GA_ FL. AL. TN, MS, AR. LA. 
KV. DC, MD, VA, WV 
MaryAnn Gilding (404) 5434782 
Brian Higgins (603) 924-2651 
MaGraw-HHI Publications 
■4170 Ashstord-DunwiODdy Rd-, Scale 520 
AHanla, GA 3031B 
FAX: (404) 252*4055 


IL.MO.KS, IA, NO, SD.MN, 
WL NE, IN’, MS, OH 
Lon Silverstein (614) 759-3744 
Ed Ware (603) 924*2654 
McGraw-Hill Pgbdcalions 
4635 Hlllon Corporate Drive 
Ccrlwntjus, OH 43232 
FAX: (614) 759-3142 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennifer Walker {214) 701-M96 
Kevin Lflry (503) 924*2527 
McGraw-Hill PnbJicalions 
1405D Quorum Dr„ Suite 330 
Dallas, TX 75240 
FAX: (214) 991*6208 


NORTH PACIFIC 

NORTHERN CA. OR, ID. MT, WY, UT 
Roy J. Kopa (415) 513-6561 
James BaH (603) 924-2662 
SILICON VALLEY, Hi. WA. AK. 

W. CANADA 

Susan Wcrnor (415) 513-6562 
James Be I (603) 924-2662 
McGraw-Hill Publications 
1909 O’FerrEll Si reef, Suite 200 
San Maleo, CA 944<>3 
FAX: (415)513-6657 


ORANGE COUNTY 
SAN DIEGO COUNTY 
Relh Dudes (714)753-0140 
Merit Spores (714) 753-8140 
Brad Dixon (603) 924-2574 
McGmw-HIli Publications 
15635 Alton PXwy., Suite 290 
Irvine, CA 92718 
FAX: (714)753-8147 


Peterborough, NH Office; Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/ Software Showcase 

Mark Store (683) 924-2595 
Ellen Parham (603) 924-2598 
8YTE Publications 
One Phoenix Mill Lane 
Peterborough,. NH 03458 


me Buyer a Mpri/Class.tff«li 

Marigol L. Swanson (603) 924-2656 
BYTE Pubficalions 
One Phoenix Mill Lane 
Peterborough, NH 03460 


BYTE Deck 

Susan Hastelhni (603) 924-2596 
BYTE PubHcnliana 
One PnoeruxMill Lana 
Peterborough, NH 03453 


jQSODh Made (503) 021-2533 
BYTE Publitalmns 
One Phoanlx MIH Lana 
Peterborough. NH 03456 


Regional Advertising 

Ed Ware (603) 924-2664 
Fax: {603) 924-26B3 


INTERNATIONAL ADVERTISING SALES STAFF 

GERMANY. SWITZERLAND, 


UN ETED KINGDOM. 

FRANCE, BENELUX 

Gary Lucas (+44 71 495 6780) 
Jonalhan McGowan 
(+44 71 495 8781) 

McGraw-Hill Publishing Co. 

34 Dover St 
London WIX 4BR 
England 

FAX: +44 71 4966734 
TELEX: 892191 


AUSTRIA 

Jiirgen Heise 

McGraw-Hill Publishing Co. 
Uebigstrasse 19 
D-60323 Frankfurt 
Germany 

Tel:+49 69 7140 7143 
FAX: +49 6 9 7140 7146 


ITALY, 

SCANDINAVIAN COUNTRIES 

ZenB Coupe, Amanda Blaskeli 
A -Z Intemelianal Sales ltd- 
70 Chalk Fam Read 
London MW1 8AN 
Endand 

Tel: +44 71 2543171 
FAX: +44 71 2043174 

ISRAEL 

Dan Ehrlich 

Ehrtieh Communicatiofi bill 
P.G. Box 99 
Horzhya 46101 
Israel 

Tel: +972 9 586246 
Tel: +972 9 586246 
FAX: +972 9 685885 


TAIWAN 

Jana! Wang 

Third Wave Publishing Corp. 
aid R„ No, 19-2. Lana 231 
Fu Hsmg North Hsoad 
Taipei 105 
Taiwan R.G.C. 

Tol: +686 2 7136959 
FAX: +666 2 71B9467 

HONG KONG 

Zde Yen 

Third Wave Publishing Corp. 
Ufill 2,6F Hlng Wah Comer 
6264 To Kwa Wan Road 
Kowloon, Hong Kong 
Tol: +652 764 3630 
FAX: +852 7643857 

KOREA 

YOung-Seoh Chinn 
JES Media International 
6th FI, Donghyq Bldg 
47-16, Myungfl-Dong 
Kangdang-Gn 
Segyl 134-070, Korea 
Tel: +02 2 4813411 
FAX:+82 2 4013414 


JAPAN 

Maaaki Marl 
Ttenswortd Media Iric. 

702.2-20-3 NIshigoLanda 
ShinaCjawa-fuj, 

TckyO 141 
Japan 

Tel: +81 3 33807468 
FAX: +61 3 37060674 

A. Suzuki 
Noxus, Inc, 

2-35-B. Uno*?, OtQ-ku 
Tokyo 146 
Japan 

Tel: +81 3 37573721 
FAX: +61 3 37572266 

AUSTRALIA 

Phd Bush 

Netirynal Advertising Services 
7-13 Panaween Sheet 
Crairicnle NSW 20QD, 
Aushaha 

Tel: +61 2 900 9329 
FAX: +61 2 953 8274 


SINGAPORE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 

Jenny Kao 

2nd FI,, Nu. 19-1, Ians 231 
Fu H&rng North Road 
Taipei 105. Taiwan 

ndc. 

Tel: +656 2 7136969 exL 226 
FAX: +886 2 7189467 

MALAYSIA 

H.K. Lin 

So rvex (Malaysia!' Son. fihd. 
5th Floor, Bona Tower 
160, Jalan Aropang 
50450 Kuala Lumpur 
Malaysia 

Tel: +60 3 2624592 
FAX: +60 3 2624591 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


OCTOBER 1994 BYTE 2+T 















YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No, Pago No. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 


202-203 

AERON1CS. INC 

IS® 

2B0 

JO WTL 

262 

213-214 

OUAflTON USA 

217 

277 

TIEPIE ENGINEERING 

264 

2 

ADD-IN BOARDS 


245-246 

COflOOAOY 

242 

67-68 

GURUS INC 

164 

40*407 

□ABOARD 

96 DM 5 

227-226 

DISTRIBUTED PROCESSING TECH 

251 

231 

JAMECO ELECTRONICS 

255 

295 

P.E. LOGIC CORP 

262 

139-139 

QUATECH INC 

234 

270 

SEALEVEL SYSTEMS INC 

262 

271 

TALKING TECHNOLOGY INC 

263 

3 

BAR CODING 


272 

VHJEX, JNC 

262 

4 

COMMUNICATIONS/ 



NETWORKING 


251 

ALTA RESEARCH CORPORATION 

269 

520 

AXIS COMMUNICATIONS (INTL) 

281 

245-246 

COROLLARY 

242 

404-405 

DATAPRODUCTS 

96 DM 7 

* 

□ELL COMPUTER CORP (N A I 

64A-D 

544-545 

ERGOTRON EUROPE (INTI) 

37 

516 

MEGADATA 

4015 32 

154 

MIN1COM/CLASSNET VIDEO 

155 

556 

NYNEX MOBILE COMMUNICATIONS 

240ME 4 

211-212 

POLYGON GMBH DATA SYSTEMS 

113 

291-292 

RCI 

262 

265 

RRETOHEX. INC 

M3 

141-142 

ROSE ELECTRONICS 

216 

255 

SANG0MA TECH3NC 

263 

261-262 

SIGMA TECH SOFTWARE 

263 

552-563 

SOLID COMPUTER GMBH (iNUl 

152 

271 

TALKING TECHNOLOGY INC 

263 

155-157 

UNUMDED SYSTEMS 

214 

5 

COMPUTER SYSTEMS 


554 

ACORN COMPUTERS (INTL) 

61 

63-64 

ADVANCED LOGIC RESEARCH 

63 

239 

APPRO INTERNATIONAL INC 

260 

217 

AT&T GLOBAL INFO SOUUTIIONS (NA) 

37-39 

315 

BADGER COMPUTER 

162 

306 

COMPAQ DESKPRO |N. A) 

150-151 

245-246 

COROLLARY 

242 

225 

DATALUX CORPORATION 

236 

* 

DELL COMPUTER CORP (ALA.) 

cm, av 

& 

DIGITAL ALPHA SYSTEMS 

12-13 

526-527 

EGG (INTL) 

135 

1 

GATEWAY 2000 

72A4H 

* 

GATEWAY 2000 

72H. 

1 

GATEWAY 2000 

73 

107 

IBM AS *00 (NA ) 

54-55 

IDS 

IBM POWER PC 

2-3 

* 

INTEL CORPORATION 

1*17 

* 

INTEL CORPORATION (NA) 

40A-D 

110-111 

INTERGRAPH 

167 

261 

K1LA 

263 

556 

MANCHESTER EQUIPMENT CO 

240NE1 

123 

NSTL 

221 

252 

PACIFIC COAST MICRO 

269 

235 

RECORTEC INC 

253 

* 

SIUCON G RAT’D ICS 

216 

562-553 

SOLID COMPUTER GMBH ((NT*L) 

162 

276 

TRI VALLEY TECHNOLOGY INC 

263 

153 

ZEOS international 

175-179 

e 

DATA ACQUISITION 


255 

AMERICAN ADVANTECH 

263 

119 

MICROSTAR LABORATORIES 

114 

255 

NATIONAL INSTRUMENTS 

267 

136-139 

QUATEGH INC 

234 

277 

TIEPIE ENGINEERING 

264 


Category No, 


Category No. 


Inquiry No. Pago No, 

Inquiry No. Page No. 

301 

VJMJ.Cr 

264 

252 

PACIFIC COAST MICRO 

259 




129-130 

PC POWER 5 COOLING 

57 

7 

DISK & OPTICAL DRIVES 


209 

YUAN YUAN ENTERPRISE CO LTD 

229 

237 

299 

ADAPTEC 

CARROT COMPUTER 

25S 

254 

17 

MODEMS /MULTIPLEXORS 


37-M 

CURTIS INC 

164 

226 

DATATBQNtCS TECHNOLOGY 

258 

* 

DIGITAL STORAGE WORKS 

35 

* 

JDR MICRODEVICES 

261 

265-266 

GRANITE DIGITAL 

264 

156-167 

UNLIMITED SYSTEMS 

214 

233-234 

MICRO SOLUTIONS COMP PROD 

243 

410-411 

zvxa USA 

95DM9 

235-236 

MICRO SOLUTIONS COMP PROD 

245 




566-559 

133-134 

PHILIPS LMS 

PINNACLE MICRO 

40 IS 23 

7 

18 

MONITORS & TERMINALS 


190-191 

PLEXTOR 

44 

IBS 

CORPORATE DEVELOPMENT GMBH 

89 




225 

DATALUX CORPORATION 

239 

8 

DISKETTES/DUPLICATORS 

E51 

514 

GVC CORP (INTL) 

KUO FENG CORPORATION 

TUB 
4CI5 15 

202-203 

AERQNICS, INC 

T58 

W 

MACON GMBH 

09 




171-172 

MAG INNOVISION 

92-93 

10 

GRAPHICS TABLETS/MICE/ 

121-122 

621 

NANAQ USA CORP (NA) 

PHILIPS MONITORS (INTI) 

79 

54-55 


PEN INPUT 


211-212 

143-144 

POLYCOM GMBH DATA SYSTEMS 

SAMTRON DISPLAYS INC (NA,) 

113 

152 

181-192 

ARISTO GRAPHIC SYSTEMS 

2CHJ 

539 

SAMTRON (INTL) 

79 

559 

PRLMAX ELECTRONICS 

24SPC3 

176-177 

SCEPTRE TECHNOLOGIES 

47 




114 

SMILE INTERNATIONAL INC (N.A.) 

157 

11 

KEYBOARDS 


158-159 

155-187 

VIEWSONIC 

WIBU 

69 

09 

591 

CHERRY M1KROSCHALTER GMBH 

■TOPS 12-13 




225 

257-256 

DATALUX CORPORATION 

GENOVATlCHN. INC 

230 

264 

19 

MULTIMEDIA/CD-ROM 


259 

HOOLEON CORPORATION 

265 

523 

ADDA 

4QIS27 

303-304 

JNL COMPUTER PRODUCTS 

265 

233 

AMERICAN INFQSCIENCE 

265 

6 

MICROSOFT CORPORATION 

22-33 

167 

CREATIVE LABS INC 

42-43 




97-98 

EN SONIC 

213 

12 

LAN HARDWARE 


263264 

507 

MtCROBOARDS 

NEWARE 

265 

248NE3 

602-503 

COMPLY INC 

40IS 17 

123 

PASSPORT DESIGNS INC 

227 

409-401 

COMPEX INC 

96DM10 

563-509 

PHILIPS LMS 

401$ 23 

223-224 

CYBEX CORPORATION 

249 

169-170 

PROXIMA CORPORATION 

IS 

402-403 

CYBEX CORPORATION 

9SDM 1 

* 

SUCON GRAPHICS. 

216 

506-507 

CYBEX CORPORATION (INTL) 

CIV 

305-306 

SOUND MINOS TECH 

266 

544-545 

EHGGTRON EUROPE (iNn) 

37 

533 

VOCALTEC LTD dNTL] 

151 

229230 

FIHST SOURCE INTL 

240-241 




556 

NYNEX MOBILE COMMUNICATIONS 

OLIVETTI S.P A (INTL) 

248NE 4 
64ISA-H 

20 

PRINTERS/PLOTTERS 


129-130 

PC POWER & COQUNG 

57 

50* 

COMPUTER FRIENDS 

401$ 24 

211-212 

POLYGON GMBH DATA SYSTEMS 

113 

404-4OS 

DATAPRODUCTS 

96DM7 




* 

HEWLETT-PACKARD 

31 

13 

LAPTOPS & NOTEBOOKS 


309 

555 

IBM LEXMARK 

MANCHESTER EQUIPMENT CO 

140-141 
248NE 1 

m 

AMREL TECHNOLOGY, INC 

265 

529 

MANNESMANN TALLY 

4015 7 

05-86 

CTX international IIVC 

164-155 

549 

□ce GRAPHICS 

401$ 21 

524 

FIRST INTERNATIONAL COMPUTER 

401$ 2 

160 

TEKTRONIX 

61 

* 

JDfl MICRODEVICES 

211 




243-244 

531-632 

MICRO INTERNATIONAL, INC 

MITAC INTERNATIONAL CORP (INTL) 

246 

150 

21 

PROGRAMMABLE HARDWARE 

513 

OLIVETTI S.P A (INTL) 

36-39 

216 

BUFFALO PRODUCTS 

260 

151-152 

TEXAS INSTRUMENTS 

159 

180 

CORPORATE DEVELOPMENT GMBH 

69 

153 

TOSHIBA AMERICA INC 

190-191 

283-284 

DAVISON-WORTH CORPORATION 

266 

183 

WINBOQK COMPUTER CQHP (HA.} 

150 

95-96 

EL1ASHIM MICROCOMPUTERS 

116 

162 

ZENITH DATA SYSTEMS 

26-27 

510-511 

FAST HAROLQCK (INTL) 

cm 

163 

ZEOS INTERNATIONAL 

17*170 

360 

IQ TECH 

250 




* 

JDR MICRODEVICES 

261 

14 

MAIL ORDER 


167 

188-169 

MACON GMBH 

MAFLX DATENTECHNIK GMBH 

80 

46 

221 

COMPUTER DISCOUNT WAREHOUSE 

J35-237 

165-187 

WIBU 

00 

222 

COMPUTERLAND UNLTD 

244 

274 

Z-WORLD ENGINEERING 

268 

231 

JAMECO ELECTRONICS 

255 




232 

277 

NEVADA COMPUTER 

TIEPIE ENGINEERING 

250 

264 

22 

SCANNERS/OCR/DIGTTIZERS 




538 

AVI SON INC 

40IS 31 

15 

MEMORY/CHIPS/UPGRADES 

95-96 

515 

ELIASHIM MICROCOMPUTERS 

LIGATURE LTD 

116 

4CXSB 

67 

ADVANCED MICRO DEVICES (INTL) 

106-109 

566-561 

RECOGNITA (INTL) 

93 

229-230 

FIRST SOURCE INTL 

240-241 




INTEL CORPORATION 

INTEL CORPORATION (NA) 

16-1? 

40A-D 

$2 

SECURITY 


231 

JAMECO ELECTRONICS 

255 

501 

CHERRY MIKROSCHALTUR GMBH 4(MS 12-13 

115-116 

KINGSTON TECHNOLOGY 

205 

510-511 

FAST HAHDLOCK (INTL) 

Cltl 

249-250 

L A TRADE 

246 

168-169 

MARX DATENTECHNIK GMBH 

46 

240 

WORLDWIDE TECHNOLOGIES 

254 




16 

MISCELLANEOUS HARDWARE 

23 

202-203 

TAPE DRIVES 

AERONICS, FNC 

156 

204 

CALIFORNIA PC PRODUCTS INC 

154 

75-76 

COLORADO MEMORY SYSTEMS 

19 

109 

INTEGRAND RESEARCH 

166 

* 

DIGITAL STORAGE WORKS 

35 
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YOUR DIRECT UNK 
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For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No Page No. 

B9-1Q0 EXABYTE CORPORATION (hi A) 223 

262 LAGUNA DATA SYSTEMS 266 

233-234 MICRO SOLUTIONS COMP PROD 243 

235-236 MICRO SOLUTIONS COMP PROD 245 

566-569 PHILIPS LMS 4015 23 

267 QUAL5TAR CORP 266 

269-290 SHAFFSTALL CORPORATION 256 

24 UPS/POWERMANAGEMENT 

66 AMERICAN POWER CONVERSION 32-33 

71-72 BEST POWER TECHNOLOGY 61 

90-91 DELTEG / NSSl 219 

129-127 MINUTEMAN 63 

519-520 MINUTEMAN MIS 25 

129-130 PC POWER A COOLING 57 


SOFTWARE 


2S BUSINESS I 

its Cardiff software 200 

552 CENTRIC PMS BV AC IS 30 

103-1D4 GLOfiAlJNKlNC 157 

105*106 HORIZONS TECHNOLOGY 127 

189-176 PROXIMA CORPORATION 15 

28 CAD/CAM 

69-76 AMERICAN SMALL BUSINESS COMP 11B 

161-162 AR1ST0 GRAPHIC SYSTEMS 200 

110-111 INTERGRAPH 167 

112-113 INTERGRAPH {N A) 135 

273 WINTEX COftP 268 


27 COMMUNICATIONS/ 

NETWORKING 

313-334 AGE LOGIC 255 

553 ARTISOFT UK (INTL) 71 

166 BEAWIE fi WHITESIDE SOFTWARE 123 

279 BEAME A WHITESIDE SOFTWARE 207 

* BEAME a WHITESIDE SOFTWARE (INTL) 122 

502-503 COMPEXlNC MIS 17 

406-401 COMPEX INC 98DU ID 

60 COMPUTER ASSOCIATES 117 

229-230 FIRST SOURCE INTL 246-241 

247-246 IGC INC 2S7 

4DB LAN CAST 96DM B 

537 LANSOURCE 404S16 

2B7 MYSTIC SOFTWARE 267 

124-125 OCEAN ISLE SOFTWARE 133 

131 PERSQFT INC 125 

200-201 ROBERTSON-CAHUSO S ASSOCIATES 46 

207-20B SMITH MICRO SYSTEMS t SOFTWARE 208 

179 SOFTARC 209 

ae2-5B3 solid computer gmbh {infl) 152 

530 TRAVELING SOFTWARE (INTL) 187 

547-648 UNISALES 40IS 28 

522 WALKER,. RICHER & QUINN (INTL) 77 

28 DATA ACQUISITION 

265 NATIONAL INSTRUMENTS 267 

29 DATABASE 

73-74 BORLAND INTERNATIONAL Cll,1 

81 COMPUTER ASSOCIATES IQtMOl 

105-165 HORIZONS TECHNOLOGY 127 

550 HYPEFSYSTEMS 4015 3D 

SI 7 MAGIC /'MSE 40IS9 

* MICROSOFT CORPORATION 8*9 

SO EDUCATIONAL 

61-62 ABACUS SOFTWARE 124 

103-104 GLOBALINK INC 157 

533 VOCALTEC LTD (INTI) 151 

31 ENGINEERING/SCIENTIFIC 

564-555 DR HUGGLE & PARTNER GMBH (INTI) 223 

540-541 F A H SIMULATIONS 1(HS 11 

105-105 HORIZONS TECHNOLOGY 127 


Category No. 


Inquiry 

No 

Page No. 

11D-111 

INTERGRAPH 

167 

112-113 

INTERGRAPH fN, A.) 

135 

165-186 

ITERATED SYSTEMS 

106 

266 

PERSONAL TEX 

287 

S3 

GRAPHICS 


181-182 

ARISTQ GRAPHIC SYSTEMS 

200 

546 

ATMA TENDERING SYSTEMS SRL 

4«S 28 

B4 

COREL DRAW 3-4-5 

116 

S3 

COREL SCSI PLUG N PLAY 

142 

02 

COREL VENTRUA 5 

SI 

294 

EMATEK GMBH 

267 

121-122 

NAN AO USA CORP (N.A.) 

79 

128 

PASSPORT DESIGNS INC 

227 

189-170 

PROXIMA CORPORATION 

IS 

34 

MACINTOSH 


516 

LOGIC PROGRAMMING ASSOCIATES 

4015 32 

3S 

MAIL ORDER 


221 

COMPUTER DISCOUNT WAREHOUSE 

230-237 

505 

COMPUTER QUICK 

4015 14 

512 

GREY MATTER LTD 

40ES IB 

116 

PROGRAMMER'S PARADISE 

04n« 

36 

MATHEMA TICAL/STA TtSTiCA L 

540-541 

PAH SIMULATIONS 

40IS11 

266 

PERSONAL TEX 

267 

147 

STATSOFT 

187 

146-149 

SY5TATINC 

165 

3? 

MISCELLANEOUS SOFTWARE 

526 

ON TIME MARKETING 

40IS 2B 

38 

ON-LINE SERVICES 


* 

AMERICA ONLINE INC. (NAJ 

128A-B 

450 

SIX (NA) 

201 

77 

COMPUSERVE 

07 

09 

DELPHI INTERNET SERVICES 

102 

39 

OPERATING SYSTEMS 


247-248 

IGC INC 

257 

200 291 

ROBERTSQN-CAHUSO A ASSOCIATES 

45 

40 

PROGRAMMING LANGUAGES/ 


TOOLS 


4 

APPLE COMPUTER INC 

11 

73-7* 

BORLAND INTERNATIONAL 

Cll h 1 

300 

BRADLEY ASSOCIATES LTD 

286 

* 

0DP1A INTERNATIONAL LTD 

200 

564-555 

DR HUGGLE & PARTNER GMBH [INTL) 

223 

94 

eastern systems 

160 

294 

EMATEK GMBH 

267 

70-79 

GREENVIEW DATA 

87 

534^535 

HOCKWAREIINFL) 

4015 29 

117 

LAHEY COMPUTER SYSTEMS 

155 

205 

UIKKUVA SYSTEMS INTL 

62 

516 

LOGIC PROGRAMMING ASSOCIATES 

4HUS 32 

517 

MAGIC i MSE 

405S9 

128 

MICROWAY 

115 

206 

OBJECTS, INC 

21S 

525 

ON TIME MARKETING 

IQ IS 20 

132 

PHAR LAP SOFTWARE INC 

171 

136 

POPKINSAV a SYSTEMS INC 

139 

174 

POWERSOFT CORPORATION (N A) 

61 

118 

PROGRAMMER'S PARADISE 

B4-05 

148 

SEQUITER SOFTWARE INC 

129 

316 

SOFTBLOX, INC (INTL) 

1J1 

315 

SOFTBLOX, INC (N.A.) 

131 

160 

WATCOM CH>+ DEVELOPMENT SYS 

149 

181 

WATCOM VX-REXX OSE 

29 

41 

68 

SECURITY 

ALADDIN KNOWLEDGE SYSTEMS 

74 

85 

ALADDIN KNOWLEDGE SYSTEMS 

212 

180 

CORPORATE DEVELOPMENT GMBH 

88 

175 

DALLAS SEMICONDUCTOR 

119 


Category No. 

Inquiry No 

Page No, 

95-06 

EUASH1M MICROCOMPUTERS 


116 

580589 

EUTRON 


4815 10 

510-511 

FAST HARDLOCK (INTL) 


cm 

181-102 

GLENCO ENGINEERING 


137 

187 

MACON GMBH 


89 

108 169 

MARX DATENTECHNIK GMBH 


46 

148 

RAINBOW TECHNOLOGIES 


59 

146 

SOFTWARE SECURITY 


102 

105-107 

W1BU 


09 

45 

313414 

UNIX 

AGE LOGIC 


256 

* 

COFIA INTERNATIONAL LTD 


208 

137 

FRAME TECHNOLOGY (N.A.) 


77 

70-79 

GREENVIEW DATA 


57 

542-543 

LABTAM 


4015 22 

547-546 

UNISALES 


40IS 26 

46 

66 

UTILITIES 

ALADDIN KNOWLEDGE SYSTEMS 


74 

210 

ARCADA (N.A.) 


71 

552 

CENTRIC PMS BV 


4815 3P 

310 

CONNER STORAGE SYSTEMS (N.A.) 


63 

295 

CONSOLIDATED SOFTWARE PRODUCTS 


260 

184 

LOGICIELS ET SERVICES DUHE3M 


210 

241 

MICRO 2080 


239 

253-254 

MICRODATA 


247 

135 

PKWARE INC 


140 

154-155 

TOUCHSTONE SOFTWARE 


130 

47 

61-62 

WINDOWS 

ABACUS SOFTWARE 


124 

552 

CENTRIC PMS BV 


4015 30 

* 

COPSA INTERNATIONAL LTD 


266 

382 

DATA-TFlAK, INC 


260 

564-565 

DR HUGGLE 5 PARTNER GMBH IINT1) 


223 

535 

PINSON 


45IS5 

256 

GAMMA PRODUCTIONS 


200 

215-216 

KX3NOVEX INC 


201 

112-113 

INTERGFtAPH (N.A.) 


135 

297-290 

KUREG TECHNOLOGY, IRC 


209 

205 

UIKKUVA SYSTEMS INTL 


02 

516 

LOGIC PROGRAMMING ASSOCIATES 


4015 32 

279-260 

MICROCAL SOFTWARE, INC 


269 

207 

MYSTIC SOFTWARE 


267 

131-122 

NANAQ USA CORP (N.A.) 


79 

567 

NEWARE 


24SNE3 

131 

PERSQFT INC 


125 

208-201 

ROBERTSQN-CARUSO t. ASSOCIATES 


48 

183 

WINBOOK COMPUTER CORP (NA) 


108 

* 

WORDPERFECT i NOVELL APPLICATIONS GROUP 

40-49 

48 

WORD PROCESSING/DTP 


137 

FRAME TECHNOLOGY (NA) 


77 

103-104 

GLOBAUWK INC 


157 

215*215 

ICQNOVEX INC 


281 

515 

LIGATURE LTD 


40ISB 

* 

WORDPERFECT f NOVELL APPLICATIONS GROUP 

4849 


GENERAL 

49 BOOKS/PUBLICATIONS 


61-G2 ABACUS SOFTWARE 124 

> BYTE EDITORIAL QUESTIONNAIRE 2D? 

BYTE READER 196 

* COMPUTER PROPES' BK SCO (N A] 233 

1 COMPUTING MC GRAW-H1LL 231 

5E6 DATAPHQ INTERNATIONAL (INTL) 109 

' OSBORNE MCGRAW-HILL 172-173 

4 UNIXWORLD 96DM IS 

409 WAVE TECHNOLOGIES INT 98DM 20 

51 MISCELLANEOUS 

4 BYTE BACK ISSUES 24®NE 2 

■ BYTE BACK ISSUES 24SPC 2 

* BYTE BACK ISSUE 5 {INTL} 150 

* BYTE EURODECK (INTL} 233 

4 BYTE SUB MESSAGE 210 

4 BYTE SUB MESSAGE {INTL) 151 

558 DECUS / TALLEY MANAGEMENT GROUP 248PC1 

4 INVEX COMPUTER 288 


OCTOBER I ^94 B V T E 


279 














EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


inquiry No. 

Page No, 

A 


1457 ACL 

40IS19 

Action Technologies 

24 

Adobe Systems 

169 

1274 Advanced Image 

224 

Communications 


1354 Aero Computers 

174 

1301 AlmondSeed Software 

229 

1355 Ambra Computer 

174 

1356, Am re! Technology 

174 

1357 


1379 AMS 

174 

1279 Apex Data 

224 

Apple Computer 

28,41,45, 


50, 153 

1453 ArSdMed 

40IS 24 

1152 ASBMB 

211 

Associates Corp. of 

26 

North America 


Astea International 

66 

1359 AST Research 

25,174 

Asymetrix 

86 

AT&T 40, 50, 75,103, 207 

ATI Technologies 

64 

1346 Atlantic Technologies 

174 

1430 Auspex 

40IS4 

1360, Austin Direct 

174 

1361 


1294 Automation 6 Conlrd 

226 

1310 Avalan Technology 

229 

1332 Avid Technology 

230 

1428 AxiconAutolD 

4015 4 

B 


Beacon Application Services 25 

1329 Berkeley Systems 

232 

1313 Binar Graphics 

229 

1471 Biztrav International 

40IS32 

Blueberry Software 

66 

1157 Borland International 

153, 


163,211 

1286 Boxiight 

225 

1336 Bristol Technology 

232 

1146 Business Forecast Systems 211 

c 


1079 Caere 

145 

1362 CAF Technology 

174 

1272 CalCom Products 

225 

1082 Calera Recognition Systems 145 

1305 California Software 

228 

1155 Cambridge University Press 211 

1347, Canon Computer Systems 174 

1363 


Carnegie Group 

SB 

Centigram Communications 5Q 

1289 Chtpoom 

225 

1348 Citizen America 

174 

1422 C.ltoh Technoscience 

40IS4 

1296 Clary 

226 

Commodore Business 

41 

Machines 


1381 Compaq Compuler 

174 

1451 Competitive Advantage 

401S19 

Technologies 


1364 CompuAdd 

174 

1421, Concept Keyboard 

4015 3, 

1443 

40IS13 

1322 Concurrent Controls 

232 

1298 Confluent 

22B 

Consensys 

203 

1340 CrossWmd Development 

230 

1464 C2C Systems 

40IS 26 

D 


DataFocus 

203 

Datatech Enterprises 

30 

1435 Datatronics Technology 

401S6 

1271 DEC 25, 65.75 r 111. 197, 224 


Inquiry Ho. Page No. 

Dell Computer 25 

1334 DiagSott 232 

Diamond 34 

1277 Digital Systems 224 

1317 Dragon Systems 232 

1280 Dyna Communications 224 

E 

12B0 Eagle Technology 225 

1299 EFI Electronics 229 

1149 Elastic Reality 211 

1446 Electnohome 40IS13 

Electronic Information 50 

Technologies 

1455 Engineering Software 4QI$ 19 

Enterprise I nteg ration 103 

Technologies 

1285 Epson America 225 

1485 Euredata Foundation 4015 22 

1335 European Software Connection 232 

F 

1321 Fairfield Language 232 

Technologies 

Cacpqv t QQ 

1486 FastCAD Europe 4OIS30 

Folio 06 

1444 Fujitsu Europe 401S 14 

1077 FWB 159 

G 

Gartner Group 86 

1385. Gateway 2000 25, 41 P 174 

1382 

General Electric 75,103 

General Magic 50 

General Motors 103 

1083 Global Village 169 

Communications 

USD Gomark 40IS16 

1463 Gomark Design Division 40IS 26 

1087 Gupta 129 

H 

1230 Hersh 8 TreadgokJ 225 

1314, Hewlett-Packard 65,75,174, 

1349,1350 229 

1306 Hitachi Computer Products 232 

1439 Hitachi New Media 40IS 10 

1366 HyperData Technology 174 

I 

IBM 25, 30, 41,65, 75, 

103, 129, 153 

IBM Software Solutions 25 

1300, nog 230,401S 28 

1468 

1432 Imagine Graphics 40IS 6 

IntoAccess 86 

1316 Information Buikters 230 

1304 Inner Media 226 

1293 Input Technologies 226 

1151 Inspiration Software 211 

1433 Integrated Measurement 4013 6 

Systems 

Jntd 25,28,41,65 

interleaf 06 

1283 Iomega 225 

1454 IQ Software 40JS 19 

K 

1330 Knowledge Revolution 230 

1085 KnowledgeWare 24,129 

1159 Kurta 211 

1427, KYE Systems 40IS 4,401S 10 
1437 

L 

1323 LAN-Aces 230 


Inquiry No. Page No. 

1325 LapCAD Engineering 229 

1429 Locamatlon 40154 

M 

1287 Madge Networks 225 

1469 Mandelbrot Set 401S 28 

1351, Mannesmann Tally 174 

1352 

1319 Marin Research 230 

Mairax Graphics 34 

Matrox Network Products 36 

Group 

Matsushita 50 

McGraw-Hill 45 

Medic r 23 

1084 Metrowerks 163 

Micrografx 24 

1158 MicroHelp 211 

1367, Micro-International 174 

1368.1369 

1161 MicroPrase Software 211 

Microsoft 30, 41,75, 111,121, 153 
1426 MicroTouch Systems 40IS 3 

Microware 23 

1337 Minrtab 230 

1436 Mitac International 401S 8 

1370 Mitsuba 174 

1441 M. L ElectroOptics 4Q!S 13 

1470 Modalech Systems 40IS 30 

Europe 

MoSys 34 

Motorola 50 

1440 WIRT International 4QIS 13 

1476 M3C 40IS32 

1331 Mustang Software 230 

N 

1282 Nanao 225 

National Computer Graphics 65 
National I nslilute of 121,207 
Standards and Technology 
1311 National Instruments 232 

NBC Desktop Vkfeo 28 

1371 NEC Technologies 174 

1284 NekoTech 225 

1153 NeuroVest Journal 211 

1449 Neutral 401516 

1320 Non Standard Logics 229 

Novell 121,153 

0 

1333 Ocetot Computer Services 232 

1353 Olivetti Nodh America 174 

1423 Opti international 401S 8 

1459 Optonica 40IS 20 

p 

Packard Bell 28 

1273 Panamax 226 

1372 Panasonic Personal Compuler 174 

1477 Pericom Software 40IS 26 

1324 Personal Vision 228 

Philips 50 

1075 Photonics 143 

1318 PK& Company 230 

1442 Plextor 40IS 13 

1086 Powersoft 129 

1281 Procom Technology 224 

1309 Pro Engineering 228 


1147 Promised Land Technologies 211 

Q 

1156 Quarterdeck Office Systems 211 


R 

Rand 75 

1474 Rang Microsystems 4QIS3Q 
1312 Raosofl 229 

Rational Systems 153 


Inquiry No. Page No. 

1080 Recognila 145 

1338 Rosenthal Engineering 230 

1438 R-Tek Research 40IS 10 

s 

1373 Sager Midem Computer 174 

1374 Samsung Electronics America 174 

1425 SEH Computertechnik 40IS3 

1307 Shim Microcomputers 228 

1275 Smart Modular Technologies 224 

1315 Softblox 230 

1303 Softelvdm 232 

1302 Software Development 226 

Systems 

1460 Software Dynamics 401S 20 

1308 Software Publishing 228 

1327 Software Quality Automation 229 

1148 Sonera Technologies 211 

1431 Sovereign Information 401S 3 

Systems 

1276 STB Systems 224 

S3 34 

Sun Microsystems 65,121 

Surety Technologies 121 

1154, Symantec 1 53, 1 63, 211,229 

1326 

1458 Synopsys 40IS 20 

T 

1434 Tamarack Europe 401S 6 

Team Software 28 

1291 T elebyte T echnology 226 

1448 Telmat Multinode 401S 16 

1375, Texas Instruments 174 

1376,1377 

1467 Thoroughbred Software 40fS 28 
International 

1461 ThreeL 40IS 20 

Time Warner 36 

1297 Toptek Technology 226 

1378, Toshiba America 36,174 

1363 Information Systems 
1076 Transoft 159 

Trident Microsystems 34 


Trusted Information Systems 40 

Tseng Laboratories 34 

1473 TV-Academy at Swedish 4QIS 32 
Television 
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UES 

25 

1295 Umax Technologies 

226 

1452 Unipalm 

40IS 20 
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1150, VideoLabs 

1292 

211,226 

1276 Video Logic 

34,224 

1160 ViewSonic 

211 

1424 Vigleri 

40IS3 
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1078 Watcom International 

153 

1445 Weslpoint Peripherals 

4QIS 14 

Wonderware 

111 

1462 WorkGroup Systems 

40IS 22 

WorkGroup Technologies 

24.30 
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Xedia 

36 

1081 Xerox Imaging Systems 

145 

XNET Technology 

36 
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1456 The York Group 

40IS 19 
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1320 Zelos 

230 

1384 Zenith Data Systems 

174 
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BIMour Coach 
to the Internet! 




Give BIX a try with our now 5 for Free Offer! Join BIX 
* today and got 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882. At the "logon" prompt enter bix. 
Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-BOO-695-4775 (voice). Or fax us at 617-49H-6642. 
Send Internet mail to info@b1x.com. Windows users can order BIXnav* our graphical 
interface for BIX, for easy point and dick access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX I You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


Under the 5 lor Free plan, daytime rates tf&fhr) apply for access during pnrna time, flours. Tflc 5 tor Free after is valid Jor frsWms members only 


BIX 

If you can Hack it 


Circle 450 on Inquiry Card. 








Commentary 


Craig Nova 

Slouching Toward the Internet 



In many ways, I feel that I am 
a barbarian at the gate 

I —i.**.-*—* 

away from being one as is possible in an industrial 
country at the tag end of the twentieth century. 
As an author of novels, however, I engage in the 
same pursuit as those who are involved in an under¬ 
standing of things from a technical perspective. This sim¬ 
ilarity is a devotion to being precise, A computer pro¬ 
grammer or other technically skillful human being may 
exhaust all possibilities, or gather all available informa¬ 
tion, before making a decision. A fiction writer's work is 
done intuitively and with the ability that E. M. Forster, one 
of the great English novelists, described as ihe gifl lo 
judge the whole by the part, 

1 came to computers slowly, resisting them because, as 
far as writing is concerned, a word processor's greatest 
strength, its ability to allow for infinite editing, lets you 
confuse movement for action. My first computer was a di¬ 
nosaur called a Wangwriler. It sal on the floor like a 
heari-lung machine. When it was installed in the room 
where I work (in Vermont), I was told that it had to be 
kept at a constant 68 °F. 

1 didn't want to hurt the feelings of the technician who 
told me this, but I heat my office with a wood stove, and, 
in general, 1 couldn't guarantee 68°F even in the sum¬ 
mertime, I have done many stupid things in my life, and 
I am ashamed of them all, but getting up in ihe middle of 
the night to put wood in the stove to keep the computer 
warm wasn't going to be added to the list. 

But. of course, 1 was hooked, and my understanding of 
computers advanced quickly, usually as a result of some 
new and unforeseen disaster, not to mention that 1 share 
the human fascination with making machines easier or 
more efficient to ran. With the passage of time, it be¬ 
came clear to me that the things I had learned about com¬ 
puters were leading to one specific place: the Internet. 

There are times when 1 have needed to know the pat¬ 
terns of colors of the wings of certain butterflies found 
only in specific regions of the Amazon Rain Forest, the 
details of complications in the medical treatment of gun¬ 
shot wounds, the specifics of love potions that have been 
concocted over the years, and countless other details that 
reflect upon the activities of human beings. It is hard to 
suggest what enthusiasm and delight a novelist feds at ihe 
prospect of easily obtained information. 

I have spent months learning how to manage the In¬ 
ternet's commands, its vagaries, and its blind alleys. At 
its best, the Internet seems like magic. Recently, in the 
space of 24 hours, l asked for and received information 
about what insects were on a trout stream in Austria. 
When [ was there, I caught 20-inch brown trout on imi¬ 
tations of the species of insects I had learned of by way 
of the Internet. I was now certain that only very rarely 


does something new come into the world, and the Inter¬ 
net is one of these rare, new things. 

Stilt, learning how to use it, even imperfectly, has 
taken too much lime. In the room where i work, you’ll 
find a pile of Internet manuals, the stack of them sitting 
there like proof incarnate of the fact that there is some¬ 
thing amiss here. I am well aware that some people think 
that the very difficulty of the Internet is a benefit, keep¬ 
ing undesirables out. And while this may be true, it also 
has the whiff of elitism, not to mention a thinly disguised 
hostility to those who arc less than adept wilh computers. 

Sometimes l can gel the Internet to work, and other 
times l can't. When 1 can't, I look in a manual, which al¬ 
ways says, with a whiff of condescension, “Oh, that. 
That's easy. Here are the commands. Easy as pie.'' The 
next thing I know, Fm lost. The commands don't apply. 
Or they apply only to the specific gopher or search util¬ 
ity of the example of the manual The manuals imply a co¬ 
herence that doesn't seem to exist, and there seem to be 
more exceptions than rules. 

The truth, though, is that the promise of the InLcmet is 
not false. And it is this promise that leads me on. learn¬ 
ing a little more each day: but as I do, 1 am tantalized 
by the notion of more graceful access, l am aware that 
there are better front ends than the one 1 have, and that 
there are new (and yet untried) connections. Perhaps the 
solution is there, and I just haven't found it yet. 

In many ways, I feel that f am a barbarian at the gate. 
From the other side of it, 1 can smell the sweet perfume 
of paradise, and yet l am condemned to fiddling with the 
lock. There are a lot of people like me, imperfectly hooked 
up to the Internet, impatient, waiting for what we know 
to be there, just beyond our reach: easy, complete ac¬ 
cess to information. ■ 


Craig Nova is the author of eight novels and the recipient of many 
awards and prizes, including an Award in Literature from the Amer¬ 
ican Academy and Institute of Arts and Letters* You can reach him 
(m the Internet at sextans@deiphi.com. 
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AT THIS 
POWER, 
IT GOES 
EAST. 


90MHz XPSP90 

2X CD-ROM AND PCI LOCAL BUS VIDEO 

ONLY $2599 

INSIDE YOU'LL FIND EVEN MORE EVERYDAY LOW PRICES. 


[AT THIS PRICE, 
IT GOES FAST.] 


Dell Dimension XPS 
P90 mini tower model 

90MHz Pentium™ Processor 


’4-VI- 


Business Lease 0 : S96/MO. 

SYSTEM SPECS: 

• Mini tower model 

• 8MB RAM 

• 540MB Hard Drive (12ms) 

• VS15 Monitor (15" CRT, Nl) 

• PCI Video Card With 1 MB Video RAM 

• 2X Multi-session CD-ROM Drive 

• 256KB Writeback Cache 

• One Diskette Drive (3.5") 

• SpaceSaver Keyboard 

• MS-DOS 6.2/Microsoft- Windows™ 
3.1/Mouse 

Order Code #500024 

DELL SPECS: 

• 100% money-back guarantee. 

Return any purchase within 
30 days for a full refund. 

• Nearly S3 billion in sales. 

• Over 3 million computers sold 
worldwide in more than 120 countries. 


Pentium 

I’ROceston 


TO ORDER, CALL NOW. 


800 - 822-3438 

In Canada! Call 800-668-3021 
Mon-Fri 7am-9pm CT* Sat 10atn-6pm CT • Sun I2pm-5pmCT 

Keycode #11ECD 

MU 









Q t San Francisco 













OWERWITHOUT 
NG THE PRICE. 



800 - 433-2757 

In Canada; Call 800-668-3021 

Mon-Firi 7am -9pm CT* Sit KJam-bptn CT • Sun 12pm -5pm CF 


DGLL 


tough 

idsto. 


i XPS P90 mini tower model 
lOM drive and a one gigabyte 

300-950-1329, or uirftr Detl USA L.P., 9505 
wi pyumuiom wwv wji fa aiuibi^ ouTsitA? iAe U.S. 
tfretf trademark of Peeve} Ekmmia CorfaTOttnn. 
mj. Del! tifvJiuimj!, pnjpfiimjry riiurfcu m tiie m-kirC 


90MHz Pentium Processor 

* Mini tower modal 

* BMB RAM 

* 1GB Enhanced IDE Hard Dave {10ms) 

* VS15 Monitor (15' CFET. Ml) 

* 64-Bit #9 PCI 2MB VRAM Video Card 

■ 2X Multi-session CD-ROM Drive 

■ 256KB External Cache 

* One Diskette Drive (3.5") 

■ SpaceSaver Keyboard 

* MS-DOS 6.2/MlicrOEjOft Windows 
3.1 /Mouse 


Pictured system 

$2999 


Business Lease: Slll/MO. 


M»U 


Dell Dimension XPS 
P90 mini tower model 


Onfe r Code ft &00025 


Okay, we’ve got great systems 
for great prices. But no matter 
how terrific they are, theyre 
nothing without great service, 
Thats where Dells Legendary 
aw ard-winning service and 
support comes in. We have a 7 
day a week, 24 hour a day service 
and support hotline. Which 
means you can call us anytime 
you want to get help. 

We can solve most of your 
problems there on the phone. 

If we cant, someone will be at 
your desk the next business day. 
If you want, you can extend 
service with custom-made 
service plans. You can 
choose the parts 
and labor plan, 
longer service 
contracts (above and beyond 
our standard l-year Limited 
Warranty), and other options. 
In other w r ords, you pay only for 
what you use, and don’t pay for 
stuff you’ll never use. 

Call us. We'd love to support 
you in your time of need. 


TO ORDER, CALL NOW. 


XPS P90 BEST BUY 


Keycode # 11ECA 



























XPS P90 LOADED 


XPS P60 LOADED 


1 Dell Dimension XPS 
J P90 mini tower model 

I 90MHz Pentium 10 Processor 

I ■ Mini tower model 
J * 16MB RAM 

* ■ 1GB Enhanced IDE Herd Drive (lOmsJ 
■ • VS17 Monitor (17" CRT, Ml} 

| • 64- Bit #9 PCI 2MB VRAM Video Card 
| • NEC 3X CD-ROM Drive 
(450KB/SecTransfer Rate) 

• 256KB Writeback Cache 

* * One Diskette Drive {3.5“) 

I « SpaceSaver Keyboard 

| * MS-DOS 6.2/Microscft Windows 
^ 3.1/Mouse 

$3899 

Business Lease: S140/MO. 

Order Code #500026 


Dell Dimension 
XPS P60 

60 MHz Pentium Processor 

* 8MB RAM 

• 528MB Hard Drive (12ms) 

* VS15 Monitor (15" CRT, N!) 

• PCI Video Card With 1 MB Video RAM 
■ 2X Mufti-sesston CD-ROM Drive 

* Soundblaster 16 Sound Card 

* Poavey* 240 Bi-Amplified 2-Way 
Speakers 

• 256KB Writeback Cache 

• One Diskette Drive (3,5') 

* SpaceSaver Keyboard 

• MS-DOS 6;2/Microsoft Windows 
3.1/IVbuse 

$2499 

Business Lease: S92/MO. 

Order Cede #500029 


XPS P6Q UNDER S2000 


1 Dell Dimension 
[ XPS P60 

- 60MHz Pentium Processor 

. • 8MB RAM 

* 340MB Hard Drive (13ms) 

1 * VS15 Monitor (15“ CfTL Nl) 

I • PCI Video Card With 1 MB Video RAM 
| * 256KB Wnteback Cache 
I • One Diskette Drive (3.5") 

- • SpaceSaver Keyboard 

* MS-DOS 0,2/Mlcrasoft Windows 
> 3.1/Mouse 

I 

$1999 

Business Lease: $74/MO. 

Order Code #500023 


MULTIMEDIA/MS OFFICE 


Dell Dimension 
466V lntelDX2“ 
66MHz System 

• SMB RAM 

* 52BMS Hard Drive (12ms) 

• VS15 Monitor (15" CRT, Nl) 

■ Accelerated Local Bus Video 

• 2X Mult I-session CD-ROM Drive 

• Soundblaster 16 Sound Card 

* Peavey 200 Speakers 

* One Diskette Drive (3.5") 

* SpaceSaver Keyboard 

* MS" Office, Bookshelf, Quicken 

• MS'DOS 6.2/Microsoft Windows 
3,1/Mouse 

$2199 

Business Lease: $B1/M0, 

Order Code #300030 


66DX2 PROCESSOR 


Dell Dimension 466V 
lntelDX2 66MHz 
System 

■ 8MB RAM 

* 340MB Hard Drive (13ms) 

■ VS15 Monitor (15" CRT Nl) 

* Accelerated Local Bus Video 

* One Diskette Drive (3.5") 

* SpaceSaver Keyboard 

* MS-DOS 6.2/Microson Windows 
3.1/Mouse 


33SX PROCESSOR 


Dell Dimension 
433SV i486™SX 
33MHz System 

* 4MB RAM 

* 340MB Hard Drive (13ms) 

* VGA 800 Monitor (14 p CRT] 

* Accelerated Local Bus Video 
■ One Diskette Drive (3.5") 

* SpaceSaver Keyboard 

* MS-DOS 6.2/Microsoft Windows 
3,1 /Mouse 


SEIZE P 




$1599 

Business Lease: $59/MO. 


$1099 

Business Lease: $41/MO. 



Order Code #300019 


Order Code #300038 


A /east for the power hungry. The Dell Dimension 



comes /wily loaded , and includes a double-spin CDd 
enhanced hard drive. Everyday low price: Only $299 9. 

utxultlbic in I he USA onl^ for OttTitri uf Dell DtiTiLlunm .iyj firms purchased after S/1/93. For a complete cup> r jiL'use ctill uur TccliFai 11 * [iw ut 1* 

Arboretum Blwt, , Austin, TX 78759-7299, Attention Dimerwion Quaranlcej. fl 8usmesj teasing arranged iH Leasing Group, Jnc, naki in the U.S, only, Some products a 

Price 5 and spcdfkakm subject id change u-'itiWt noace. The Intel titude and Perntiifrn Processor logos, Pentium, i486 and lnteU'JX2 ate trademark of Intel Corporation. Peai^y is a regi 
MS-DOS, MS cxnui Mic™o/f are registered rradenittrb and UFifltWs is a otflJerrutrh, of Microsoft CurporaiioH. FORTUNE 500 u a regiitened tradcrrutrli of the Time Jnc. MagOTme Cumj 
and names of others, ©1994 Dell Computer Corporation. AH rights reserved. 




































Dell Dimension XPS P60 

60MHz Pentium™ Processor 


Business Lease: $74/MO. 


SYSTEM SPECS; 

■ 8MB RAM 

* 340MB Hard Drive (13ms> 

* VS15 Monitor (15" CRT, Ml) 

* PCI Video Card With 1 MB Video RAM 

* 256KB Writeback Cache 

* One Diskette Drive (3,5") 

* SpaceSaver Keyboard 

* MS-DOS 6,2/Microsoft Windows 
3.1 /Mouse 

Order Code tt 500023 


DELL SPECS: 

* 100% money-back guarantee. 
Return any purchase within 
30 days for a full refund. 

* Fastest growing FORTUNE 500" 
company in 1993, 

* ISO 9000 certified manufacturing 
facilities. 


Pentium 


TO ORDER, CALL NOW. 


800 ' 545-7126 

In Canada* Call 000*668*3021 

Mon-Fri /am -9pm CT * Sat lOam-fipm CT * Sun 12pm-5pm CT 

Kcyeode #11ECB 

MU 



















